University of Vermont

UVM ScholarWorks
Graduate College Dissertations and Theses

Dissertations and Theses

2021

How And Why Do People Value Nature? An Examination Of
Nonmaterial Aspects Of Human-Nature Interactions.
Tatiana Marquina
University of Vermont

Follow this and additional works at: https://scholarworks.uvm.edu/graddis
Part of the Behavioral Disciplines and Activities Commons, Geography Commons, and the Place and
Environment Commons

Recommended Citation
Marquina, Tatiana, "How And Why Do People Value Nature? An Examination Of Nonmaterial Aspects Of
Human-Nature Interactions." (2021). Graduate College Dissertations and Theses. 1484.
https://scholarworks.uvm.edu/graddis/1484

This Dissertation is brought to you for free and open access by the Dissertations and Theses at UVM
ScholarWorks. It has been accepted for inclusion in Graduate College Dissertations and Theses by an authorized
administrator of UVM ScholarWorks. For more information, please contact scholarworks@uvm.edu.

HOW AND WHY DO PEOPLE VALUE NATURE? AN EXAMINATION OF
NONMATERIAL ASPECTS OF HUMAN-NATURE INTERACTIONS.

A Dissertation Presented

by
Tatiana Marquina
to
The Faculty of the Graduate College
of
The University of Vermont

In Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy
Specializing in Natural Resources
October, 2021

Defense Date: August 13, 2021
Dissertation Examination Committee:
Rachelle K. Gould, Ph.D., Advisor
V. Ernesto Méndez, Ph.D., Chairperson
Marla R. Emery, Ph.D.
Brendan Fisher, Ph.D.
Cynthia J. Forehand, Ph.D., Dean of the Graduate College

© Copyright by
Tatiana Marquina
October 2021

ABSTRACT

Nonmaterial benefits from nature, often labeled as cultural ecosystem
services, represent a core dimension of human well-being. Yet despite their
importance, these benefits and associated values remain overlooked in
environmental assessments and decisions.
This dissertation applies insights from multiple disciplines to document
nonmaterial dimensions of human-nature interactions across geographic contexts
and user groups. As nonmaterial benefits can be hard to elicit and measure, this
work uses multiple existing data collection methods and tests a novel data
collection tool. First, I use a qualitative study design to explore values and
stewardship practices associated with urban foraging in New York City, NY. I
find that material and nonmaterial benefits associated with a given ecosystem
service are often interconnected; future valuations should acknowledge and
account for this phenomenon. Next, I conduct an experiment to test whether
environmental messages, framed through different types of values, can result in
varying outcomes. My results show that relational values might be a strong
motivation to protect watersheds, regardless of the framing of conservation
messages. Then, I partner with the Intervale Center in Burlington, VT to explore
the potential of using letter-writing as a tool to collect data and simultaneously
create an engaging experience for visitors of natural areas. I find that this tool
could be particularly suitable for the study of relational values. Ultimately, I
conduct an in-person survey with the visitors of the Intervale Center to understand
ways the Intervale lands contributes to their well-being and how visitors
conceptualize stewardship of these lands. I find that the type of interactions
people have with a landscape might be related to how people conceptualize
stewardship of this landscape.
The findings from these four studies contribute to scholarly understanding
of the importance nonmaterial benefits play to human well-being. The results
stress the importance of inclusion of these benefits and associated values in future
decisions to ensure equitable decision-making. Results also suggest that people
often frame their interactions with ecosystems in relational terms, and relational
values could potentially be used to communicate the importance of conservation.
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INTRODUCTION

Human interactions with ecosystems represent a core dimension of human wellbeing (Díaz et al., 2015a; MEA, 2005). Ecosystems provide people with clean air,
fresh produce, timber, and opportunities to recreate and relax, among other benefits.
Despite their importance, ecosystems continue to deteriorate globally (Brondizio et
al., 2019). As one way to address the environmental challenges, researchers have
developed the concept of ecosystem services (ES) (Costanza et al., 1997; Daily,
1997; Westman, 1977). Popularized by the Millennium Ecosystem Assessment
(2003), the ES framework measures the benefits people receive from ecosystems to
account for their value in decision-making. The value of ES benefits can be
expressed in multiple ways, including biophysical, economic, and socio-cultural
valuation (de Groot et al., 2010). The ES framework, as traditionally conceived,
assumes an anthropocentric, instrumental articulation of value and implies that ES
benefits are valuable as means to an end. Instrumental articulation of value
complements non-anthropocentric, intrinsic articulation of value – in the case of
ecosystems, it means that ecosystems are valuable in themselves, not because they
can benefit humans (Rolston, 1988).

Earlier ES work might have overlooked aspects of what people value about
ecosystems. First, it has largely focused on biophysical and economic valuations of
ES benefits (Chaudhary et al., 2015; Droste et al., 2018) but these valuations can
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only capture some aspects of human-nature interactions (Jacobs et al., 2018). As
one example, they can be ill-suited to represent the contributions of ecosystems to
the nonmaterial benefits, or cultural ecosystem services (CES). Examples of CES
include contributions of ecosystems to spiritual experiences or cultural heritage –
items that be challenging (and problematic) to express in monetary terms or as a
biophysical supply (Cooper et al., 2016; Satz et al., 2013). CES contribute to human
well-being in various ways but they remain overlooked in ES assessments, given
challenges to measure and elicit them (Dickinson & Hobbs, 2017; Milcu et al.,
2013; Small et al., 2017). Challenges include incommensurability of CES values
with other value categories; interconnected nature of CES with other ES categories;
and variability across contexts and stakeholders (Satz et al., 2013; Small et al.,
2017).

In addition to skewness towards biophysical and economic valuations of ES
benefits, earlier ES work often has misrepresented what specifically people value
about ecosystems (Díaz et al., 2015a). The instrumental articulation of value
implies that ES benefits valuable are substitutable. Yet, recent studies suggest that
people might value ecosystems not only instrumentally, for their benefits, but also
for the relationships they have with ecosystems, and with other people involving
ecosystems (Chan et al., 2016; Muraca, 2011, 2016; Pascual et al., 2017). Examples
of relational values – principles, preferences, and virtues associated with
relationships (Chan et al., 2016) -- include a sense of responsibility, care, and
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kinship with other species (Klain et al., 2017). Relational and instrumental values
are both anthropocentric, but in contrast with instrumental values, relational values
are non-substitutable (Chan et al., 2018; Himes & Muraca, 2018). Studies suggest
that relational values might be a better way than instrumental values alone to
capture the importance of ES, and particularly CES (Arias-Arévalo et al., 2017;
Gould et al., 2014; Himes et al., 2020).

Recognition of multiple benefits people receive from nature and different ways
people value them is central to equitable and sustainable environmental
management (Hakkarainen et al., 2020; Pascual et al., 2017). Values that are not
characterized might be overlooked in management and policy decisions (Gould et
al., 2020a). Ways these values are represented in the decisions is also important –
for instance, if ES assessments do not capture relational values of ES, they might
conclude that these benefits are subject to tradeoffs with items of equivalent value.
Pluralistic valuation of ES – one that recognizes and incorporates the diverse ways
value is expressed is measured -- can enable researchers to more adequately capture
ES values in assessments and decision-making (Díaz et al., 2015a; Pascual et al.,
2017).

This dissertation contributes to the goal of pluralistic valuation by focusing on the
socio-cultural valuation of cultural ecosystem services and relational values – two
important but under-researched topics in ES scholarship. Socio-cultural valuations,
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or the importance people assign to ES, are highly suitable to study cultural
ecosystem services (Bullock et al., 2018) and relational values (Jacobs et al., 2018).
Numerous socio-cultural valuation methods exist to capture different dimensions of
values (Scholte et al., 2015); this dissertation uses several of these methods and
tests a novel data collection tool to facilitate characterization of a wider array of
values. For semantic simplicity, I will refer to “cultural ecosystem services” and
“relational values” as “nonmaterial aspects of human-nature interactions” but
recognize that cultural ecosystem services and relational values are not equivalent
concepts. Specifically, not all cultural ecosystem services have relational values,
and some relational values are associated with the other types of ES (Chan et al.,
2018).

Three main objectives guide this work. The first objective is to document the
importance of human-nature interactions in urban contexts. As urban development
continues to expand, opportunities for city dwellers to interact with nature become
limited. Urban greenspaces thus serve as an important source of ecosystem services,
and particularly CES, as CES can be more easily experienced at smaller scales than
some of the biophysical ES (Baumeister et al., 2020). Current assessments of urban
CES tend to focus on mental health and aesthetic benefits, and there is less research
on other types of CES, for example, spirituality or sense of place (Cheng et al.,
2021; Haase et al., 2014). To fully capture the importance of urban CES to wellbeing, more work that examines a wider suite of urban CES is needed. Further,
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most work on relational values has focused on rural areas (e.g., Arias-Arévalo et al.,
2017; Chapman et al., 2019; Riechers et al., 2021) and more studies in urban
settings are needed. This dissertation seeks to contribute to this knowledge gap by
documenting the importance of human-nature interactions in two U.S. cities – New
York City, NY and Burlington, VT.

The second research objective relates to exploring the links between nonmaterial
aspects of human-nature interactions and stewardship. Studies have found that
nonmaterial aspects of human-nature interactions might be key to caring and
stewarding interactions with the ecosystems (Andersson et al., 2015; Chapman et
al., 2019; Whitburn et al., 2020). Research further suggests that relational values of
care, stewardship, and responsibility represent core dimensions of human-nature
relationships and could potentially be leveraged for the transition towards
sustainability (Andersson et al., 2015; Chan et al., 2020; Jax et al., 2018; West et
al., 2018). This work examines how these values might be present in human-nature
interactions and ways these values could be related to stewardship understandings
and intentions.

The third research objective is to contribute to ongoing attempts to figure out best
practices to characterize relational values. Relational values is a relatively new
study area, and research on best ways to measure these values is ongoing (Kleespies
& Dierkes, 2020; Schulz & Martin-Ortega, 2018). Creative and innovative solutions
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to valuation can help reveal new ways to measure relational values and address
some of the existing challenges with characterizing cultural ecosystem services
(Gould, 2021). To address this research objective, I apply (and modify) several
socio-cultural valuation methods and test one novel data collection tool.

To understand how and why people value nature, I adopt the research philosophy of
pragmatism: that multiple research approaches should be used to understand a
research problem (Moon & Blackman, 2014). My work draws from environmental
ethics, human geography, education, communication, and environmental valuation
disciplines and combines multiple research designs and research methods.

In this work, I use the MEA (2003) classification of ES into four categories –
regulating, supporting, provisioning, and cultural ES. I adopt Chan et al.’s (2011)
definition of cultural ecosystem services – “ecosystems’ contribution to the
nonmaterial benefits (e.g., capabilities and experiences) that arise from humanecosystem relationships” (pg. 206) -- to recognize that material and nonmaterial
dimensions of ES often intertwine. I use Winthrop’s (2014) definition of
stewardship -- “actions intended to promote the appropriate and sustainable use of
nature that are motivated in large part by internalized understandings and values”
(pg.212) -- to acknowledge the multiple meanings of stewardship. I consider that
care constitutes an element of stewardship (Bennett et al., 2018; West et al., 2018;
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Worrell & Appleby, 2000) and includes both affective concern and caring action
(Buch, 2015).

In the first chapter, I use a qualitative study design to explores values and
stewardship practices associated with urban foraging in New York City, NY. With
the exception of a few studies (Garekae & Shackleton, 2020; e.g. P. T. Hurley &
Emery, 2018), scholarship on urban ecosystem services has largely overlooked
urban foraging. Further, very few urban foraging studies have focused on a
particular immigrant group. I address this knowledge gap by conducting semistructured interviews with Russian-speaking foragers in New York City. I find that
material and nonmaterial benefits associated with foraging are often interconnected,
despite common attempts in the ES literature to separate them.

Next, I conduct an experiment using an online survey. I test whether environmental
messages, framed through different articulations of value – instrumental, intrinsic,
or relational -- can result in varying outcomes. I also explore how motivations to
protect watersheds, framed under different articulations of values, resonate with
people. I find that personal characteristics of the respondents strongly influence
their behavioral intentions and levels of policy support towards conservation. Value
articulation chosen for the message frame can have various impacts depending on
the audiences’ political orientation and personal relevance of the issue. My results
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further show that relational values can be a strong motivation to protect watersheds,
regardless of the framing of conservation messages.

Third, I pilot test a novel data collection tool– “letters to trees.” I partner with the
Intervale Center, Burlington, VT to explore the potential of using letter-writing as a
tool to collect data and simultaneously create an engaging experience for visitors of
natural areas. I find that writing “letters to trees” could be particularly relevant to
the study of relational values.

Ultimately, I conduct an in-person survey with the visitors of the Intervale Center,
Burlington, VT. Together with the Intervale Center, I identify a list of CES and
relational values relevant to the Intervale landscape to design activities that measure
preferences. I ask visitors about ways the Intervale lands contribute to their wellbeing and how they conceptualize stewardship of these lands. I find that the type of
interactions people have with a landscape might be related to how people
conceptualize stewardship of this landscape. I find that use of physical objects in
data collection can facilitate assessments of value preferences and priorities. My
results further highlight the importance of nonmaterial aspects of human-nature
interactions to well-being.
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1

THE “QUIET HUNT”: THE SIGNIFICANCE OF MUSHROOM
FORAGING

AMONG RUSSIAN-SPEAKING IMMIGRANTS IN NEW YORK CITY

Tatiana Marquina, Marla R. Emery, Patrick Hurley, Rachelle K. Gould.
1.1

Abstract

Urban foraging provides city dwellers with numerous ecosystem services, but this
human-nature interaction is largely missing from the urban ecosystem services
scholarship. This exploratory study aims to address this gap in the literature and
examines the benefits and values associated with foraging in New York City,
United States. We focus on Russian-speaking mushroom foragers, a previously
unstudied community. Data from 10 interviews reveals that for some groups,
foraging is primarily about cultural ecosystem services, with a provisioning
attribute. Foraging supports multiple benefits, most notably contributions to social
relations, cultural heritage, and recreational experiences; these nonmaterial
contributions often intertwine with material benefits. Our findings further
demonstrate the mutual exchange of benefits between humans and nature, including
services to ecosystems and species. Participants reported engagement in multiple
stewardship practices and actively maintained and enhanced ecosystem services.
We encourage future ecosystem services assessments to recognize foraging as an
urban activity and consider the bi-directional exchange of benefits between humans
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and ecosystems. To some participants, foraging was an integral part of their
relationship with the natural world, intertwined with relational values of connection
to nature, kinship, love, and care. Our results suggest that relational values can be
central for understanding the value of ecosystem services. Our study further
illustrates that some ecosystem services may be associated with practices, rather
than places, and future work should examine these links in more detail.

1.2

Introduction

Urban greenspaces contribute to the well-being of city dwellers in multiple ways.
These include contributions to subjective health and well-being (Maurer et al.,
2021), psychological well-being (Nghiem et al., 2021), increased physical health
(Wang et al., 2021), improved air quality (Kabisch et al., 2021), recreation
experiences (Venter et al., 2020), and opportunities to build social connections
(Parker and Simpson, 2020). These contributions of greenspaces to well-being are
often studied under the umbrella of the Ecosystem Services (ES) framework.
Existing ES research in cities has largely focused on ecosystem services that are
easier to quantify – for instance, habitat provision, contributions to mental health,
and aesthetics (Cheng et al., 2021; Haase et al., 2014). The intangible dimensions of
ecosystem services, like contributions to cultural heritage or strengthening personal
and cultural identity, have received less attention (La Rosa et al., 2016).
Additionally, current ES studies seldom consider the role of urban greenspaces in
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the provision of food and materials (Shackleton et al., 2017), except where urban
agriculture is the focus (Lin et al., 2015; Wilhelm and Smith, 2018).

Existing ES scholarship on urban greenspaces might thus be missing uses and
values central to the well-being of city dwellers. One activity that is under-explored
in ES scholarship is urban foraging—i.e., the harvesting, gathering, or collection of
non-cultivated mushroom and plant materials for food, medicine, and other resource
values. One overarching reason for this gap is that until recently, ES scholarship has
focused overwhelmingly on non-urban landscapes as service providers (Haase et
al., 2014). ES research has addressed foraging in a few cases (e.g., Fagerholm et al.,
2019; Gurung et al., 2021) but very few of them have been in developed countries
or in urban areas (Shackleton et al., 2017). By contrast, the urban foraging research
outside of the ES literature has documented the presence of foraging practices in
cities across the world (Johnson et al., 2020; Kujawska and Łuczaj, 2015; LandorYamagata et al., 2018; Mollee et al., 2017; Poe et al., 2013). Researchers have
documented a wide variety of gathered plants and mushrooms and diverse values
linked with urban foraging (McLain et al., 2012). Urban foraging supports
livelihoods (Kaoma and Shackleton, 2014), helps transfer local ecological
knowledge on edible species (Landor-Yamagata et al., 2018), and contributes to
food and medicinal sovereignty (Poe et al., 2013). It also provides opportunities for
people to maintain cultural identities (Hurley et al., 2013), connect to nature in
culturally meaningful ways (Poe et al., 2014), and to recreate (Šiftová, 2020),
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among other benefits. Many of these benefits and plant-people relationships could
be considered ecosystem services and therefore, are important to recognize in ES
assessments and management. However, with a few exceptions (Garekae and
Shackleton, 2020; Hurley and Emery, 2018), scholarship on urban ES has largely
overlooked urban foraging.

Another possible explanation of why foraging is missing from urban ES
assessments, applicable to the North American context, could be that foraging on
city lands is prohibited in many, if not most, urban areas (Shortly and Kepe, 2020).
Concerns over conservation and sustainability, such as threats to species habitat and
diversity (Molnár et al., 2017), as well as food safety, are among the reasons for
these prohibitions. Yet, foraging impacts vary and may not necessarily conflict with
conservation objectives (Ticktin 2004, Fisher & Kowarik 2021). A closer
examination of urban foraging practices reveals overlaps between this humannature interaction and conservation goals. Indeed, previous research suggests that in
addition to extraction of species, foragers often engage in multiple stewardship
practices, sometimes similar to those by conservation agencies (Charnley et al.,
2018). These include selective harvesting, removal of invasive species, pruning
diseased parts of plants, and weeding (McLain et al., 2017). Stewardship and caring
relations often form part of the interactions between forager, foraging places, and
foraged species (Himes et al., 2020; McLain et al., 2017). Through this exchange of
benefits, foragers co-produce and manage the supply of urban ES (Fish et al., 2016).
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These reciprocal interactions can foment connections to nature (Shortly and Kepe,
2020) and could be central to foragers’ well-being (Jax et al., 2018).

To address the gap on urban foraging in ecosystems services literature, this
exploratory study examines the benefits and values associated with foraging among
Russian-speaking foragers in New York City, United States. Although foraging on
lands owned by the city is not allowed, anecdotal accounts, the popular literature
(e.g. Chin, 2014; Long, 2019), and previous field research (Emery et al.,
unpublished data) revealed that foraging may be more common in New York City
than is recognized. We hope our work broadens the scholarly understanding of the
diverse ways people engage with urban greenspaces. Further, we examine
stewardship practices among foragers to understand different ways foragers might
be contributing to the supply of urban ES. We hope our findings might start a
conversation between foragers and land managers to align conservation goals in the
city.

We use the ES framework for “intellectual, practical, and ethical reasons” (Gould et
al., 2020, p. 1094), but acknowledge potential limitations associated with this
framework to study human-nature interactions. We focus on nonmaterial benefits
and values but anticipate that nonmaterial and material contributions from foraging
will often intertwine. Human-nature interactions associated with provisioning
services like fishing, hunting, or gardening often result in interconnected material
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and nonmaterial benefits (Calvet-Mir et al., 2012; Kaltenborn et al., 2017). To
recognize this phenomenon, we adopt the Chan et al. (2011) conceptual definition
of cultural ecosystem services as “ecosystems’ contribution to the nonmaterial
benefits (e.g., capabilities and experiences) that arise from human-ecosystem
relationships” (p.206). At the same time, we recognize that humans also offer
services to ecosystems in myriad ways; human-ecosystem service interactions are
often bi-directional (Comberti et al., 2015; Depietri et al., 2016). In doing so, we
hope our work contributes to the recognition of the intertwined and interactive
nature of material and nonmaterial benefits from ES. To ensure we can capture the
breadth of values people assign to foraging, we complement the ES framework with
the concept of relational values (Muraca, 2011). Relational values refer to
preferences, principles, and virtues associated with relationships (Chan et al., 2016)
and they describe non-substitutable values associated with ecosystem services
(Muraca, 2016a). The addition of relational values concept to the ES framework
offers a chance to reframe human-nature interactions and recognize reciprocal and
caring relations often involved in the co-production of ES (Muraca, 2016b). In the
context of foraging, it might help provide more nuanced understanding of the
reasons foraging is valuable to some groups, as foraging practices can extend
beyond mere utilitarian, substitutable relations (Himes et al., 2020; Poe et al., 2014;
Weiss et al., 2020).
Beyond ES research, our findings contribute to insights about urban foraging in the
United States. While anecdotal evidence and personal experience have suggested
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that mushroom gathering is common among members of Russian-speaking
communities, few if any previously published urban foraging works focus on
mushroom foragers or on a particular immigrant group (e.g. Hurley et al., 2015; Poe
et al., 2013). Our results reveal the diversity and importance of this taxonomic
group to this immigrant community. Though foraging crosses social categories of
all types (Robbins et al., 2008), our findings confirm that it can have distinctive
values for particular cultural and ethnic groups (Emery et al., 2003; Hurley et al.,
2013). In doing so, this study provides novel insights into the ways that foraging
provides nonmaterial contributions to a previously unstudied community.

Our study uses a qualitative research design (Maxwell, 2005) to examine the
foraging practices of Russian-speaking immigrants in New York City, United
States. The main objectives of this work are to:

1. Examine the benefits and values associated with foraging among Russianspeaking immigrants;
2. Explore whether stewardship practices are associated with foraging; and
3. Explore mushroom foraging practices and their meaning(s) within a particular
immigrant group.

1.3

Methods
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1.3.1 Data collection

We define our study group as individuals who meet at least one of the following
criteria: (1) they speak Russian; (2) their parents spoke Russian; or (3) they identify
as Russian or Russian-American. Our final sample consisted of 10 individuals who
immigrated from or whose parents immigrated from post-Soviet countries. Seven
interviews were primarily in Russian and three interviews were in English. The age
of the participants ranged from 25 to 81 years old, with an average age of 49.
Women comprised 50% of the participants. Four participants were born in Russia,
four in Ukraine, one in Kazakhstan, and one in the United States. The median
household income range was $50,000 --$100,000.

We used a semi-structured interview format, drawing on the first author’s ability as
a native Russian speaker. We modified and translated an interview protocol
previously tested in a larger study on immigrant foraging in New York City (Emery
et al., unpublished data). The protocol included questions about foraged species and
practices, knowledge systems, access to land, conflicts associated with foraging,
and land management recommendations. We added questions on stewardship
practices (McLain et al., 2017) and nonmaterial values (Gould et al., 2015)
associated with foraging. Questions about stewardship centered around what that
concept meant to the participants, and whether they engaged in any stewardship
activities in places where they foraged. Because the word “stewardship” does not
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translate directly to Russian, we used the phrase “taking care of nature” to capture
this concept regardless of the language in which an interview was conducted.
Questions on nonmaterial values addressed the reasons participants forage, if and
why they considered foraging important, and whether their foraging practices
reflect some aspects of their background. We also collected information on
participants’ socio-economic characteristics.

We collected data during September and October 2019. We identified prospective
participants through community centers, social media, local mycological
organizations, and snowball sampling. The interviews were audio-recorded and
lasted between 45 minutes and 3 hours. The researcher obtained verbal consent
before proceeding with the interview. Nine interviews took place in person and one
was over the phone. The first author conducted the interviews in English and/or
Russian, according to interviewee preference (consequently, we had versions of the
interview protocol in Russian and English). It was common that participants used
both languages throughout the interview. We also supplemented interviews by
participant observation at foraging tours, mycological workshops, and foraging
excursions. The project received Institutional Review Board approval from the
University of Vermont (IRB protocol STUDY00000238).

1.3.2 Data analysis
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Interviews were transcribed verbatim. The first author simultaneously translated to
English and transcribed interviews conducted in Russian. We uploaded and
analyzed the interviews in NVivo v.12, a qualitative data analysis software, through
a combination of a-priori coding list and open coding for emerging themes. The apriori coding list included descriptive and interpretive codes (Table S-1).
Descriptive codes categorized where and what participants foraged, how they
learned to forage, and when they first engaged in this practice. Interpretive parent
codes focused on ecosystem services, relational values, and stewardship practices
associated with foraging. The ecosystem services parent code was divided into
provisioning ES and cultural ES (participants mentioned no regulating or
supporting ES). We also recorded mentions of ecosystem disservices, or negative
impacts from ecosystems. We relied on existing typologies of CES (Gould and
Lincoln, 2017) to create a list of 17 CES a-priori codes. We coded references to
stewardship practices associated with foraging and drew from McLain et al. (2017)
to classify them as ethics of care, biophysical, and knowledge acquisition and
sharing. We understand ethics of care as a relational approach grounded in
reciprocity, respect, and mindfulness that extends the realm of care beyond humans
(Whyte and Cuomo, 2017). Care encompasses affective concern and practical
action (Buch, 2015).

In this study, we focus on capturing the diversity of values and benefits associated
with foraging, regardless of their value type. We draw on the ecosystem services
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and relational values frameworks to develop our coding structure. Though these
frameworks interact in important ways (namely, that relational values can be one
way to express the value of ES), we coded them separately. Specifically, we used an
ES typology to create a list of a-priori codes and then coded references to benefits
from foraging as ecosystem services. We used open coding to code for references to
relational values around foraging, or “principles, preferences, and virtues associated
with relationships (Chan et al., 2016, p. 1462).

Our coding process was as follows. Two authors (TM and RG) coded the same
interview, then discussed coding results and areas of divergent coding to clarify
definitions and coding rules (Patton, 2002). Using the refined coding protocol, the
first author then coded all interviews.

1.4

Results

1.4.1 Overview

We completed 10 interviews. Participants harvested primarily in forested parks,
including sites within New York City, other parts of New York state, and adjacent
states. Participants discussed a diversity of ecosystem services and values
associated with foraging, as well as ecosystem disservices. They mentioned five
benefits from provisioning ES, 13 CES, and four relational values. Material and
nonmaterial benefits associated with foraging were often interconnected – for
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instance, nutritional value of a mushroom intertwined with its contributions to
emotional well-being. Foragers reported examples of 14 stewardship activities at
foraging sites. Below we discuss these findings in detail.

1.4.2 Provisioning ES

Participants reported collecting a total of 18 species of plants (in 12 species,
participants consumed the fruit and in six species, other plant parts including roots),
and 61 species of mushrooms. Many participants reflected that foraged food tasted
better, and one participant noted that it was “the cleanest food possible” and
contained “better nutrients”. In addition to food, other reported benefits from
provisioning ES were medicinal use (1 participant), research material (1
participant), use in crafts (2 participants), and use to support psychedelic experience
(2 participants). None reported harvesting commercially or earning income from
foraging. Several participants, on the contrary, emphasized that they gathered out of
pleasure rather than need. One forager stressed that she foraged “not because I am
poor” but because “it is a craving, I just love it.”

1.4.3 Cultural Ecosystem Services

Participants discussed a diversity of benefits associated with foraging that we coded
as cultural ecosystem services. We found references to 13 different CES (Fig.1;
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Table S-2), with social relations the most frequently mentioned benefit (89
mentions across all participants) and existence value the least frequently mentioned
(once). We focus this sub-section on discussing the three CES with the largest
number of mentions: social relations, cultural heritage, and recreation.

Social relations

Foraging acted as an axis around which social relationships were constructed. The
first author experienced that firsthand – during data collection, three participants
invited her on foraging forays and three shared foraged food. Even though some
participants occasionally foraged alone, everyone reported foraging with others –
friends, family, or in mycological groups. While foraging, participants interacted
with other people on-site, sharing knowledge about mushrooms and helping to
identify edible species. One participant described mushroom picking as “a very
active social engagement” and shared that he “liked talking to people when he
collected mushrooms [...], it was part of the fun.” Some participants engaged in
conversation with private landowners outside of the city to access their property for
mushroom picking.

The exchange of foraged food was a central element of social relations references.
One participant, for example, received homemade pickled wild mushrooms as a
birthday gift. Another participant brought wild mushrooms to work to give
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colleagues a chance to “try something that they have never, ever eaten before.” One
participant sent foraged food to friends and family out-of-state; he also stored
mushrooms for special occasions when family came to visit. Another participant
noted that she always foraged extra to ensure she had enough to share with friends
and family.

Cultural heritage

Nine participants had been foraging since childhood and learned to forage from
their parents and grandparents. One participant started foraging a few years before
the study, learning together with his parents. Participants who had children noted
that they have taught, or planned on teaching, their kids how to forage. The
continuation of foraging in the United States manifested as a way to maintain
cultural traditions in a new country. One participant, born in the United States,
noted that foraging helped him connect with his roots, including connections to his
Russian heritage but also to the times when people “were just all living off the land
and interacting with it more.” Another participant used to forage with her parents in
Russia and has continued foraging with them in the United States. She also took her
children foraging and taught them about mushrooms, passing on what she described
as “a Russian tradition.”
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Culture shaped specific harvesting practices and overall views on foraging. Multiple
participants contrasted how their mushroom picking practices differed from “local”
ones—i.e., practices that non-Russian New Yorkers use. Differences included
species they collected and what those species were used for, reasons for foraging,
and picking practices. One forager recalled his encounter with a mycological
special-interest group and reflected on differences in foraging practices: whereas he
only collects edible species, the mycology group gathered diverse nonedible species
because their focus was on learning species identification. The participant noted
that it was an entertaining way to spend time but “this was not considered
mushroom picking in the way [he] understood it.”

Other foragers commented that foraging practices reflected their cultural
backgrounds. One participant attributed his curiosity and passion for mushroom
picking to being Russian. He lamented that “people here just don’t trust nature […]
they are afraid of anything which does not come from the supermarket,” reflecting
an idea that many people in the dominant U.S. culture distrust mushrooms because
some are poisonous or deadly. He added that “culturally, Russians are not afraid of
mushrooms.”

Recreation
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Participants often described foraging as “fun” and “pleasant”; some described it as a
“hobby.” A female participant, who often goes foraging with her husband and
children, discussed that an ability to search for mushrooms provided additional
entertainment value:

“We take kids out, too. Take them out, so it is not just a hike, but also a
search for mushrooms. If we find mushrooms – good. If we don’t – at least
we went for a hike, good enough.”

Recreational experiences often intertwined with contributions to social relations, as
well as mental and physical health. A female forager discussed that foraging
provided recreation and a way to recharge, even though at times it was physically
straining. This sentiment was shared by another participant who regularly went
foraging with her husband on weekends. She discussed that foraging was tiring but
it was a way to “relax away from people.” Curiously, relaxation included elements
of thrill and excitement which gave her strength to keep going despite fatigue:

“I like this. I like picking more than eating. I guess, this…the search, it is
like fishing. Sometimes, we go fishing, too. The search itself, hunting. If I
just walk in a city, I get tired much faster than in a forest. [In the forest] I
feel tired, age, legs hurt, but the desire to find something wins over. The
most important is the process of search. It is like gambling.”

29

Two other participants echoed the comparison of foraging to the adrenaline rush
associated with gambling or hunting. They relished the element of uncertainty and
surprise. One participant mentioned that mushroom pickers often called foraging “a
quiet hunt” because it had the thrill of hunting but not the killing. Another forager
commented that pursuit of adrenaline was the main reason she foraged:

“It is different. It is like sport. I am an adrenaline junkie. Just going into a
forest – I would go with pleasure; I would walk around. But the goal, the
main, overarching goal is finding mushrooms. It does not mean I am not
going to enjoy it if I don’t find mushrooms. I am still going to enjoy, I am
going to love it […] But when there are mushrooms, it is different.”

1.4.4 Interconnected material and nonmaterial benefits from foraging

Participants discussed numerous intangible dimensions associated with the
provision of foraged goods. In addition to food for consumption and materials for
crafts, foraging provided ways to connect to nature and relax. One participant
discussed the interconnected contributions to nutrition and emotional well-being
from eating jerky made from chicken-of-the-woods mushrooms he gathered:
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“Then in the winter, when I have no mushrooms, and I am sad because you know, I
have to eat food from the supermarket, I have my jerky, and I think about all the
times I spent in the woods and then like it tastes so good. It is just good for the
soul.”

Participants often emphasized that nonmaterial benefits associated with foraging
were unique to this practice. A visit to a forest that did not involve harvesting was a
different experience. One respondent distinguished foraging from other ways of
connecting with nature:

“It just means connecting to nature in a really healthy way. It means
appreciating God’s creation, the physical planet that we live on, that is just so
incredible. Being able to appreciate that we don’t just get stuff from a
supermarket, we can go directly into a forest, into the wild, and harvest food
and at the same time, get some fresh air and some exercise.”

One participant shared the search for harvestable species was interesting and
stimulating, nothing like buying food at a store. Multiple participants mirrored this
sentiment – foraged food is not equivalent to buying the same species at stores. It
carried an added value. For some, it was about the rewarding experience of finding
mushrooms. For others, it was about a statement against unsustainable consumption
and food waste.
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1.4.5 Ecosystem disservices

Five participants discussed negative experiences while foraging that we coded as
ecosystem disservices. This theme usually came up when we asked participants
about types of places that were especially good or bad to forage. A male forager
discussed that presence of mosquitos made a place less favorable for foraging. Four
female foragers discussed fears associated with forests, including safety concerns,
fears of getting lost, getting a tick bite, and encountering bears. Two of the four
women noted they avoided going alone into a forest outside of the city because they
were afraid of bears; one noted she did not pick certain mushroom species to avoid
poisoning.

1.4.6 Relational values

Our data demonstrate multiple relationships foragers have with nature in general, in
addition to with particular foraging places and foraged species (Fig. 1; Table S-3).
The most commonly expressed relational value was a sense of love for nature and
its elements, discussed by seven participants. Participants often had difficulty
articulating what specifically they love about, or why they love, the forest, but a few
of them, after reflection, attributed their love for the forest to childhood
experiences. One participant, for example, shared that some of her happiest times
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spent foraging were during childhood. She loved being in the forest, and mushroom
picking was central to that experience. When asked why forest was meaningful to
her, she reflected:

“Could be from childhood. I do not know. Why does a person love the
ocean? I don’t know. It must be some internal state of the soul. For me – it is
forest, not ocean. The ocean is nice, but forest… let me go into the forest,
and that is all [I need]. I recharge. It is hard to say. I guess from childhood.
In my childhood in the summertime, we would not get out of the forest, it
was the freest recreation – go to a forest, fishing, pick mushrooms. I recall
my father had been taking us [foraging] since we were 3 or 5 years old.”

Other examples of relational values included connections to nature and kinship with
non-human species. Eight participants discussed the role of foraging in supporting
connections to nature. One participant discussed that through picking and eating
mushrooms, “making it part of the body,” he remained connected to nature. To him,
the connection to nature intertwined closely with mental well-being – “remaining
like this, in harmony with the world, we stay in peace.” Two participants discussed
kinship. One forager described a photo of himself hugging mushrooms because they
were “his babies.” Another respondent emphasized the importance of reconnecting
with nature because “nature is our mother. It birthed us.”
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We also found multiple examples of care. These included both caring
considerations for other beings (“caring about”) and practical actions (“caring for”).
Because the relational value of care is often embedded in stewardship practices (Jax
et al., 2018), we discuss it in the next section.

Figure 1-1. Number of participants who mentioned each CES and relational value.

1.4.7 Stewardship

All participants reported engagement in multiple types of stewardship action related
to mushroom foraging (Table S-4). Most commonly reported practices related to
impact on mushrooms and their habitat. Six foragers said they sought to minimize
damage to foraged species and surrounding habitat; however, there was no
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consensus on which mushroom foraging practice was least damaging to the
mycelium (the underground network of fungal threads that supports the growth of
mushrooms, among other functions). Some considered that cutting mushrooms with
a knife was the correct way to harvest; others reported it was pulling them off with
a root. One participant shared that she conducted extensive research to find out
which harvesting practice was the correct one but did not find a definitive answer.
This example illustrates one of the knowledge aspects of stewardship – four
participants, including this one, actively sought information on sustainable
harvesting practices. Two participants demonstrated another knowledge-related
aspect of stewardship: they teach others about foraging practices. Participants often
continued foraging practices the way their parents taught them. They also
exchanged knowledge with fellow foragers. A participant who often forages in
groups shared that:
“Harvesting knowledge gets passed around. It is kind of learned indirectly.
So when you collect it [a mushroom], you are being careful to collect it
carefully. Or sometimes you cut it in front of people. So you are gonna pass
knowledge to newbies without being overly there. Do it by example.”

Seven participants discussed various aspects of care ethics, including consideration
and reciprocity towards others and the importance of caring for nature. Six
participants mentioned they tried to be considerate and respectful towards other
foragers, visitors, and nonhuman inhabitants of natural areas. As one example, a

35

participant regretted having collected mushrooms she eventually threw away: “I
thought to myself: ‘Why did you do it? They should have stayed there, beautiful.
Someone would have found them.’” Another advised against foraging in national
parks and other protected areas as “these mushrooms are needed for birds, squirrels,
and foxes, and deer that live there.” He reflected on the importance of reciprocity
towards other beings – giving back to the world instead of “thinking that someone
else is going to take care of it”. Another participant mentioned he did not forage in
national parks because other people visited them to enjoy nature, and he did not
want to impact their experience. Six participants discussed how care guided their
foraging practices. Two of them expressed disapproval of overharvesting and
damaging harvesting practices. One of these two participants discussed that
experienced foragers who picked for personal consumption collected mushrooms
“carefully and judiciously.” He contrasted them with commercial pickers who he
believed “will not care.”

When asked about what taking care of a foraging place meant to them, two
participants answered specifically that this meant: “leave no trace.” These
participants used the statement verbatim, in English, even when the interview was
conducted in Russian. These “leave no trace” participants reflected on the
importance of “caring for a place” and “leaving it the same or better than when you
found it.” Six other participants did not use the words “leave no trace,” but
mentioned that it was important to protect and preserve nature. The importance of
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not harming nature was often contrasted with mushroom harvesting. Participants
noted that foraging on public lands was often prohibited because the government
argued that it, among other rationales, could harm surrounding ecosystems. The
participants stressed that mushroom gathering, in their view, did not damage
ecosystems. One participant, who emphasized the importance of sustainable
harvesting practices, described restrictions on mushroom collection as
“unreasonable”. He compared impacts from picking mushrooms to those of picking
fruits:
“You just don’t damage it. Mushroom [mycelium] is still there, you just
collect the fruit.”

1.5

Discussion

Our study documented the importance of foraging to members of the Russianspeaking immigrant community in New York City. Given that no participant in our
study reported foraging for sustenance or income, foraging for these individuals is
primarily about nonmaterial values, with a provisioning attribute. In addition to the
provision of food, material for research, and crafts, foraging is associated with a
diversity of cultural ecosystem services and relational values. Social capital,
cultural heritage, and recreation CES were particularly salient for our participants.
Additionally, we documented relational aspects of foraging which include
connections to nature, love, and caring considerations for other beings. Foragers
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engaged in multiple stewardship actions and sought information on sustainable
harvesting methods.

1.5.1

Urban foraging and well-being

Our data are consistent with extensive research that demonstrates that urban green
spaces play an important role in supporting the ability of city dwellers to interact
with nature (Reyes-Riveros et al., 2021; Svendsen et al., 2016). The existence of
green areas alone, however, is not always enough to generate well-being benefits
(Dobson et al., 2021). People may need to engage with urban spaces in a
meaningful way to receive contributions to well-being (Egerer et al., 2019). Our
results suggest that foraging could be an example of culturally meaningful humannature interaction.

In our study, the cultural importance of foraging manifested in multiple ways. For
participants, foraging was a way to maintain cultural identities and uphold family
traditions. Several participants stressed that mushroom picking was a Russian
tradition, and that it helped them connect to their roots. After immigrating to the
United States, participants in our study continued foraging, often gathering the same
or similar species they collected before immigrating. Preservation of cultural
identity through interactions with nature is common among foragers (Hurley et al.,
2013; Poe et al., 2014). Understanding the importance of foraging to cultural
heritage may thus be especially important for decision-making, particularly in
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places where foraging is currently not allowed. Foraging restrictions involve
multiple aspects beyond the conservation of ecosystems. They legitimate some
ways of engaging with nature while delegitimating others; this may be a reflection
of power dynamics that underpin the recognition and acceptability of urban
foraging (Hurley et al., 2015; Poe et al., 2013). We note, however, that restrictions
on foraging may have a particular impact on some communities.

In addition to cultural heritage, foraging supported multiple other contributions to
well-being. These material and nonmaterial benefits were often intertwined and
relational. Our findings point to a larger complexity behind foraging motivations,
beyond sustenance or pursuit of recreation. Although we did not explicitly ask
about value domains associated with these benefits, our findings hint that many of
the reported benefits were valued relationally. To some participants, foraging was
an integral part of their relationship with the natural world, and a variety of
relational values (including connection to nature, kinship, love, and care for nature)
were intertwined with those relationships. Reflecting the fact that relational values
are non-substitutable (Himes and Muraca, 2018), our participants shared that the
experience of gathering mushrooms could not be compared to store-bought
mushrooms or a recreational trip without foraging. These findings are consistent
with previous research that suggests non-subsistence foraging is largely associated
with relational values (Himes et al., 2020). Given that relational values are often
central constituents of a good and meaningful life (Knippenberg et al., 2018;

39

Schröter et al., 2020), researchers and land managers might pay special attention to
how land regulations might impact these values and consequent well-being.

1.5.2 Implications for Ecosystem Services Research

Our findings offer multiple insights for ES research. First, they highlight the
importance of provisioning ES in urban ecosystems. Second, they suggest a need to
focus on ES associated with practices, not only places. Third, they emphasize the
deep intertwining of material and nonmaterial benefits. Ultimately, they illustrate
that urban greenspaces support a wide diversity of CES.

Our findings highlight multiple contributions of urban ecosystems to provisioning
ecosystem services. Participants of this study reported gathering 18 species of
plants and 61 species of fungi within New York City and adjacent lands for
nutrition and use in crafts. Our findings complement previous work that
documented actual and potential provisioning ES from U.S. urban greenspaces
obtained through foraging (e.g., Hurley and Emery 2018), although we found a
significantly larger number of reported species of fungi than has been recorded in
other work on urban foraging (e.g.,Kujawska and Łuczaj, 2015; Landor-Yamagata
et al., 2018). Yet provisioning ES, except in agricultural ecosystems, are largely
missing from the urban ES literature (Hurley and Emery, 2018). This omission of
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provisioning services might make urban ES assessments and consequent
management decisions might be incomplete. As one example, policies and decisionmaking might prohibit foraging in places currently relied upon for this activity
(Shackleton et al., 2017) and thereby negatively impact foragers’ well-being
(Hurley et al., 2015).

More research is also needed on the benefits and values associated with specific
activities – that is, on the ES associated with practices, not only with places (Morse
et al., 2020). Research in other disciplines has documented the links between
nature-based activities and benefits people receive from them (Holland, 2017;
Thomsen et al., 2018). In ES scholarship, by contrast, the topic remains largely
understudied, with some exceptions (Grima et al., 2019; Kovács et al., 2021).
Oftentimes, ES research documents nature-based activities as examples of ES
people receive from nature but does not address what specific values are associated
with a given activity (e.g. Bertram and Rehdanz, 2015). Using activity as a proxy
for values could mask values that underlie that activity (Biedenweg et al., 2019).
Our results suggest that in some instances, CES might be connected to a practice,
rather than a place. Sometimes, people had places they regularly visited to collect
mushrooms. More often, however, foraging sites varied depending on the
availability of mushrooms. The fruiting of mushroom species can vary across
temporal and spatial scales, and for many people, the practice of foraging was more
important than the specific place in which they foraged. Another possible
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explanation could be related to migrant lifestyle – as people move across states and
countries, they might maintain their connections to nature via practices, rather than
particular natural sites – in this case, via gathering of wild species. A closer look at
how people maintain ties with nature via practices and values associated with them
could expand our understanding of the myriad ways nature matters to people.

Our data provided multiple instances of diverse ecosystem services, supported by
natural sites where foraging occurred. Ecosystems provided mushrooms and plant
materials, opportunities to recreate, a chance to relax and enjoy beautiful
landscapes. Examples of such ES bundles – multiple ES produced by the same
ecosystem -- are well-documented in the literature (Vannier et al., 2019). Our
findings support the argument that ecosystem services can simultaneously have
material and nonmaterial dimensions which are often inseparable (Chan et al.,
2011), with ecosystems but also individual species providing these dimensions.
Provision of forageable species has nutritional, material benefits, but it is also
connected to an array of nonmaterial benefits, as described above. This complexity
of benefits and associated values has implications for ES assessments and
management. One ecosystem function or process can result in multiple services and
benefits, valued in different ways. These different metrics of values might not be
directly commensurable (Satz et al., 2013) and often require different valuation
methods (Jacobs et al., 2018). As one example, heritage value associated with
foraging is not directly comparable with the nutritional value of mushrooms. Yet
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both these values arise from the same human-nature interaction. Valuation exercises
need to account for this complexity to ensure all benefits and values associated with
a given ecosystem service are captured.

Lastly, our results foreground the importance of including a wide diversity of CES
in current ES assessments. Our results document 14 CES associated with foraging.
Consistent with previous work (Campbell et al., 2016; Riechers et al., 2019), these
findings illustrate that people derive and value a broad range of nonmaterial
benefits from urban greenspaces. However, many ES assessments (in urban and
other areas) continue to focus on CES with more tangible, easier-to-measure
dimensions like recreation and aesthetics (Kosanic and Petzold, 2020; Milcu et al.,
2013). By focusing on selected CES, ES assessments risk oversimplifying the
relationships people have with nature and the importance these relationships have to
well-being. We encourage future ES research to recognize and incorporate a rich
diversity of values.

1.5.3 Stewardship and sustainability of foraging

Our research, like related research in other contexts (de Jong and Varley, 2018;
McLain et al., 2017), indicates that foragers often engage in stewardship practices.
Examples reported in this study include removing invasive species, collecting trash
at foraging sites, and teaching others to forage responsibly. Participants were
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knowledgeable of sustainable harvesting practices and avoided overharvesting.
Many participants framed their relationships with nature through the ethics of care –
reciprocity, mindfulness towards other species, and the importance of taking care of
other beings. These examples illustrate two dimensions of care – affective concern
and action (Buch, 2015). Much academic work on care suggests that caring
relationships with other beings, human and non-human, do not exist separately from
actions. We care about other beings (be it an organism, a place, or another entity),
and, we express our care through actions, shaped through our perceptions of what
constitutes appropriate care (Nassauer, 2011). These perceptions can vary across
individuals – for example, some foragers thought that the removal of mushrooms
with a root was the nonharmful, caring way to gather mushrooms. Others argued
that it was by cutting mushrooms at the stem. This ambiguity mirrors current
scientific understanding: studies on the least impactful mushroom harvesting
techniques (and the impact of harvesting on fungal species richness, in general) are
inconclusive (Egli et al., 2006; Luoma et al., 2006).

Certainly, the demand for CES might not always be associated with sustainability
objectives (Plieninger et al., 2015). Yet in addition to extraction of species, many
foragers engage in multiple stewardship practices, often similar to those by
conservation agencies (Charnley et al., 2018). Our findings, along with past work
(e.g., Charnley et al., 2018; McLain et al., 2017) thus suggest that under some
circumstances, foraging may be compatible with, and even contribute to,
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conservation. This is consistent with analyses of global conservation measures,
which show that with appropriate management and governance, extractive uses of
wild species can produce both socially just and ecologically sustainable results
(Kabra, 2019). The impact to species and surrounding habitat depends on species
characteristics and on many details of harvest such as frequency, intensity, and
methods used (Ticktin, 2004).

1.5.4 Limitations and next steps

The focus of this study presents several limitations. Similar to previous exploratory
projects, this study has a small sample size, which limits our ability to generalize
the findings. It provides only a partial view of foraging practices among Russianspeaking immigrants because our participants were predominantly mushroom
foragers. Although picking mushrooms is prevalent among this group, foragers who
primarily collect other taxa could have a different perspective. Additionally, some
participants in this study reported fishing, which we did not address. Future
research could explore values associated with this and other outdoor activities
among Russian – speaking immigrants. Future studies could also examine foraging
practices and associated values among other New York City residents who forage
mushrooms (e.g., non-Russian-speaking members of the New York Mycological
Society).
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Our study found that mushroom picking was a culturally rooted practice. However,
all participants in this study were first- or second-generation immigrants. As the
acculturation process continues, the cultural importance of practices from the
country of origin might fade (Akhtar, 2011). It is unclear whether the cultural
relevance of foraging will persist in future generations.

In this study, we focused on the perspectives of foragers. We did not examine the
view of New York City park managers on urban foraging. Our participants did not
report any confrontational or problematic encounters with park managers. However,
a few shared that their acquaintances had been fined for gathering on city lands.
Previous research suggests that views on foraging may vary among park managers–
some occasionally forage and others strongly favor foraging restrictions (McLain et
al., 2017). Future studies could explore attitudes and encounters of park managers
with urban foraging. Projects could also examine whether park managers and
foragers could collaborate on stewardship objectives in exchange for relaxed
foraging restrictions.

1.6

Conclusion

This study provides one of the first explorations into ecosystem services associated
with the practices of urban foraging in the United States. Our data suggest that
foraging supports multiple interconnected ecosystem services and associated

46

relational values. Ultimately, our study further demonstrates the mutual exchange of
benefits between humans and nature, including services to ecosystems and species.
Interactions between humans and nature are often rooted in a reciprocal exchange
of benefits (Diver et al., 2019). People not only receive benefits from ecosystems,
but they also actively maintain and enhance ecosystem services (Fischer and
Eastwood, 2016). Our findings contain multiple examples of this form of
reciprocity. Participants collected plants and mushrooms, but also helped spread
mushroom spores and removed invasive species and parasitic mushrooms.
However, with exception of work on CES and relational values, recognition of
mutual exchange of benefits between humans and nature is largely missing from the
ES scholarship. By framing human-nature interactions as a one-way flow of
benefits, ES research risks overlooking the contributions of people to sustainability
of the ecosystems (Comberti et al., 2015). In the context of foraging, this “one-way
flow” framing might fail to notice how foragers benefit ecosystems through their
practices and only focus on potential negative impacts from gathering.

Our results hint that for some groups pursuit of CES could be a strong motivation to
forage. These CES contribute to multiple aspects of well-being and could be
particularly relevant to urban immigrant dwellers for maintaining human-nature
connections. Recognition and integration of various needs and wants associated
with urban greenspaces is a central aspect of the ES approach (Asah et al., 2012).
Such recognition has justice and equity implications for the ability to access and
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enjoy urban nature and its benefits. Environmental justice and urban land
management policies could benefit from considering foraging as one of the humannature interactions that take place within a city. We recognize the concerns around
safety and sustainability of the practice but note that foragers often engage in
multiple stewardship practices. We encourage a dialogue between land managers
and foragers based on a mutual sense of care and concern for nature and its
resources.
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1.8

Supplementary Information

Table S- 1-1. List of a-priori parent codes.
List of parent codes
INTERPRETIVE CODES
Provisioning ES

Cultural ES

Ecosystem disservices
Relational values
Stewardship practices

DESCRIPTIVE CODES
Foraged species
Foraging places
Learning to forage
Teaching others
Starting to forage
Social structure

Definition
Products obtained from ecosystems including food, fiber, fuel,
genetic resources, biochemical and medical resources, ornamental
resources (MEA, 2003).
Ecosystems’ contribution to the nonmaterial benefits (e.g.,
capabilities and experiences) that arise from human-ecosystem
relationships (Chan et al., 2011).
Negative impacts from ecosystems.
Preferences, principles, and virtues associated with relationships
(Chan et al., 2016).
Aspects of stewardship carried out by foragers, including
biophysical impacts on species; knowledge acquisition and
knowledge sharing associated with foraging; ethics of care (McLain
et al., 2017).
All species that participants forage, divided into sub-codes of
mushrooms and plants.
Types of places where participants forage (e.g., forest, parks, streets,
etc.).
How the participants learned to forage initially.
Whether a participant taught others to forage.
Age when participant first started to forage.
Whether a participant forages alone, with a group, or both.

Table S- 1-2. CES discussed by the respondents, including illustrative examples of each theme.
Theme

Social
relations

Cultural
heritage

Theme
description
Mentions of
social
interactions
around
foraging.
Traditions,
cultural
practices
reflected in
foraging.
Connections to
cultural roots
and ancestors
through
foraging.

# of
coding
references

# of
respondents

89

74
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Example coded

10

“If my parents are around, I like to
bring them [foraging], coz you know,
it is like family bonding time”

10

“We also know that mushrooms are
not as dangerous. Maybe from our
cultural heritage, we understand more
about mushrooms than locals. It is
more evident than in other nations.
Russians pick mushrooms, and they
are not afraid.”

Recreation

Aesthetics

References to
recreational
qualities of
foraging; an
activity done
for fun or
enjoyment.

Mentioning
the beauty,
pleasing aspect
of ecosystems.

Restorative,
relaxing
Mental health
experiences in
nature.
Interactions
with the
ecosystems as
Education
a resource to
help learn and
to help teach
about foraging.
Identity as it
relates to
ecosystems.
Aspects of
Identity
identity
strengthened,
reinforced by
foraging.
Connections to
spiritual,
Spirituality
religious
forces.

8

“It is one of the hobbies, you could
say. Same as skiing. It is one of the
activities, especially in summer or this
in-between-seasons. When it is no
longer time for beach and too soon for
skiing. Go for a walk, pick
mushrooms.”
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8

“There are a few parks where we
found the first ever fields of
chanterelles. And it was so beautiful.
It was as if in the green grass, the
orange flowers, and it was the whole
field of them. […] it was so beautiful.
They [chanterelles] are like tulips.”
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8

“Foraging is just therapeutic, and it is
really calming.”

33

9

“[Foraging] is fully interactive. It is
not just looking at the nature from a
bus, or just hiking on a trail and just
looking, but it is actually
understanding, it is comprehending, it
is about having certain expertise about
a certain aspect of nature.”

16

8

“Foraging is important to me and my
family because it is just part of who
we are and what we do.”

52

10

5

Appreciation,
attachment to a
Sense of place
particular
foraging spot.

10

4

Gaining
perspective on
order of things
through
interactions
with nature.

7

3

Perspective
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“I forage because it connects me to
nature. Because I appreciate God’s
creations in this amazing planet that
we live on. More when I forage.”
“There are [foraging] places where I
grew up as a child, that I have a
nostalgic feeling towards them, and
they remind me of my childhood, so
of course they are very special to me.”
“Mushrooms have changed my
perspective on the forest. I used to just
walk through it, and I would enjoy it, I
would love it, but then like learning
about the mycorrhizal relationships of
mushrooms to trees, and all these
different things happening between all
these organisms, not even related to
fungi, including fungi.[…] It is hard to

learn about one organism without
learning about its relationship to
everyone else, and it is like the coolest
part of it.”

Overall
Holistic value appreciation of
an ecosystem.

7

2

“What do you mean, [some places that
are] especially important? All forests
for me, all lakes that have mushrooms,
are important to me.”

Artistic

Producing art
that is inspired
by foraging.

4

2

Participant shared that she was filming
a documentary about mushrooms,
inspired by her foraging experience.

Existence

Satisfaction
derived from
the knowledge
of existence of
a natural
object.

1

“[there is another foraging place] I
really like because it is kind of a rare
forest for around here. It is a pine, it is
a type of a pine barren, and those are
really uncommon in the world, there
are only a few spots...”

1

Table S- 1-3. Relational values discussed by the respondents.

Theme
Care

Connections
to nature

Kinship with
non-human
species
Love

Theme description
Foraging practices that
demonstrate care is the
right thing to do.
Connection to nature is
considered important,
and foraging facilitates
this connection.
Respondent describes
nature or parts of nature
as their family, as their
friends.
Foragers mention or
describe their love or
affection for nature and
its elements.

# of
respondents
6

# of
mentions
37

Example coded
"Properly removing
mushrooms is the right
thing to do."
"I have a deep connection
with nature"

7

17

2

2

“Mushrooms are my
babies”

7

18

"So if this is you world,
treat it as your world.
That is all. Very simple.
Yes, you will love it
more, it will love you."
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Table S- 1-4. Stewardship practices reported by the participants.
Stewardship practices reported
Biophysical
Picking techniques that minimize damage to mycelium
Picking up trash at foraging sites
Selective harvest, leaving behind young specimens
Leaving behind some of the product for other species, human and non-human
Removing invasive species
Picking techniques to avoid or minimize damage to plants
Timing harvest to reduce impact
Using baskets to ensure fungi can spread their spores
Knowledge acquisition and sharing
Seeking knowledge from others on how to forage sustainably
Teaching others to forage sustainably
Ethics of care
Consideration and reciprocity towards other beings
Nature protection is important
Relational value of care
“Leave no trace”

1.9

# of
participants
10
6
4
3
2
2
2
1
1
4
4
2
7
6
6
6
2
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2

VALUES-BASED COMMUNICATION TO INCREASE SUPPORT
FOR WATERSHED PROTECTION

Tatiana Marquina, Diana Hackenburg, Hannah Duray, Brendan Fisher, Rachelle K.
Gould
2.1

Abstract

Ecosystem services have become a common way to frame the importance of
conservation. The ecosystem services field often uses values of and about
ecosystems, expressed in different ways, to communicate to different audiences, yet
few studies have examined whether messages that emphasize relational values can
result in different outcomes. We conducted a large-scale survey experiment to
examine whether messages that emphasize relational, instrumental, or intrinsic
values of watershed protection can result in different levels of behavioral intentions
and policy support. We find that respondent’s personal characteristics might have a
stronger effect on these outcomes than the value framing. We also found evidence
that instrumental messages can decrease policy support among people who identify
as being politically liberal. Our results demonstrate that political orientation interacts
with values framings in complex ways and more work is needed to understand how
these interactions relate to human behavior. Our results further indicate that
relational values could represent a central reason why people consider engagement in
conservation-related behavior. Conservation practitioners should include relational
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values in future communications, as well as adjust the messages to the audience’s
characteristics, to make the communication more effective.

2.2

Introduction

The health of natural ecosystems and their contributions to human well-being are in
decline worldwide (Brondizio et al., 2019). Improving the state of ecosystems
requires a shift in policies to conserve and manage ecosystems more sustainably
(Brondizio et al. 2019) and human behavior with regards to conservation (Schultz,
2011). Scientists and practitioners have developed multiple strategies to leverage
support for conservation policies and encourage transformation in human behavior.
As one example, a group of 22 international experts on sustainability recently
developed a list of leverage points to achieve sustainability goals (Chan et al.,
2020); they propose, among other strategies, to highlight the contributions that
interactions with other species play in human quality of life. This strategy is an
example of communications framing – “selecting some aspects of an issue and
making it more salient in a communication text to promote a particular problem
definition, causal interpretation, moral evaluation, and/or treatment
recommendation” (Entman, 1993, p. 52). Conservation research has used framing in
multiple contexts, including to highlight the moral or economic benefits of
protecting a site (Dean et al., 2019), leverage social influence in private forest
management (Byerly et al., 2019), and increase farmers’ interest in conservation
tillage practices (Andrews et al., 2013). Framing an issue around its different
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aspects, known as emphasis framing, shapes what factors people might consider
when developing an opinion about the issue (Druckman, 2001). Presenting
information from different angles could thus lead to various degrees of policy
support and behavioral intentions (Andrews et al., 2017).

The Ecosystem Services (ES) framework has become a common way to frame why
conservation matters (Mace 2014). The ES framework emphasizes the benefits
ecosystems provide to our well-being (MEA 2003); the value of these benefits is
often expressed in monetary or biophysical metrics (Mandle et al. 2020). As
originally conceived, the framework focused primarily on instrumental values of
ecosystems, which means (in philosophical terms) that the object of value is a
substitutable means to a human end (Kenter et al. 2019). Instrumental value
contrasts with intrinsic value, which denotes that ecosystems are valuable in and of
themselves, not because they can benefit humans (Rolston 1988). The discussion
around the best ways to frame the importance of conservation is ongoing (Tallis &
Lubchenco 2014). Some scholars argue that instrumental framing oversimplifies the
nuances of human-nature interactions and associated values (Kirchhoff 2019) and
can diminish intrinsic motivations to protect ecosystems (Bekessy et al. 2018).
Other researchers point out that an appeal to personal interests, which are often
associated with instrumental value, can be used to broaden support (Schröter et al.
2014) and help people “buy into conservation” (Justus et al. 2009 p. 190). But
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perhaps the most constructive approach is the one that recognizes and incorporates
diverse types of values (Tallis & Lubchenco 2014).
Recent developments in the ES field suggest that there is a third type of value, in
addition to instrumental and intrinsic – relational values (Muraca 2016). Relational
values refer to preferences, principles, and virtues associated with relationships
people have with ecosystems, or with other people involving ecosystems (Chan et
al. 2016). In recent years, this value type has gained prominence in conservation
discourse (Díaz et al. 2015). Conceptual literature suggests that relationships people
have with and around ecosystems form a foundation of why people care about those
ecosystems (Jax et al. 2018). Some scholars further suggest that conservation
arguments that invoke relational values might be a powerful tool to leverage
conservation support (Klain et al. 2017).

Values could be an effective way to frame the importance of conservation, as many
people already hold values that can be linked to conservation goals (Lakoff 2010).
The ES field often uses values, expressed in various ways, to communicate to
different audiences, and some studies have examined whether message that
intentionally use different kinds of value framings can result in different outcomes.
Previous research has found that emphasizing different types of ecosystem services
could result in different behavioral outcomes (Opdam et al. 2015; Krantz & Monroe
2016) and levels of policy support (Dean et al. 2019). Opdam et al (2015)
conducted a simulation exercise to test how emphasis on different ES could affect
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decisions about green infrastructure. Groups that received information about
recreational or regulating benefits of green infrastructure allocated more land to
infrastructure that enhances those benefits, compared with the group receiving a
message that emphasized biomass production. Krantz and Monroe (2016) found
that messages focusing on the stewardship value of climate change adaptation
practices might increase behavioral intentions to adopt such practices when
compared with messages that emphasize economic values; their study, however, did
not include an intrinsic message. Consistent with Krantz and Monroe (2016), Dean
et al. (2019) found that economic messages resulted in lower levels of behavioral
intentions. ES messages framed as the economic values of species can also reduce
intrinsic motivations to protect those species (Kusmanoff 2017). Although
economic metrics are often used to express the value of ecosystem services (Mandle
et al. 2020), it is not the only way to articulate instrumental values (Brondízio &
Gatzweiler 2010). Work that explicitly tests and compares instrumental, relational,
and intrinsic value framings in conservation communication is needed to understand
which of these value types could be most effective to leverage policy support and
behavior changes.

To address these gaps, along with a recent call for more evidence-based approaches
to conservation communication (Kidd et al. 2019), this study tests whether
messages that emphasize instrumental, intrinsic, or relational values might result in
different behavioral or policy support outcomes. It is firmly established that
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providing information alone is not sufficient to change behavior (Heimlich &
Ardoin 2008). This study thus tests not the presentation of different information
(i.e., facts about ecosystems), but rather presentation of the same basic information
but with different value framings. In other words, we present to participants the
same issue, but framed in terms of its importance to instrumental, intrinsic, or
relational values.

In addition to comparing different value framings, we draw on existing research on
environmental behavior and information processing to account for factors that
might affect message perception. Here, we focus on three of these factors: value
orientation, political beliefs, and personal relevance. Messages can resonate
differently with people based on their value orientation (Andrews et al. 2017) and
political beliefs (Hurst & Stern 2020). Value orientation can filter which
information people are willing to accept (Stern & Dietz 1994). As one example,
messages that highlight intrinsic value of conservation might fail to attract people
who prioritize self-enhancement values (e.g., authority, social power) (Kusmanoff
et al. 2016). Political orientation can also influence which arguments a reader finds
more appealing (Wolsko et al. 2016); for instance, intrinsic arguments for
conservation tend to resonate better with liberal audiences (Graham et al. 2009;
Nisbet et al. 2012). Ultimately, personal relevance of an issue might result in
different degrees of attention given to new information presented in the message, as
suggested by the Elaboration Likelihood Model (Petty & Cacioppo 1986). A higher
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degree of personal relevance results in more careful scrutiny of the message –
which in turn is associated with more favorable thoughts if arguments in a message
are strong and compelling (Petty & Briñol 2020). Messages that present relevant
information and strong arguments engage central processing of the information and
can have a greater effect on desired outcomes (Carpenter 2015).

When people receive information that is incongruent with their worldview (and
political orientation is part of that), they might immediately reject or entirely ignore
the details of the message (Lord et al. 1979; Cohen et al. 2000). Some
environmental issues, such as climate change or green energy, are often associated
with political orientation (Kahan et al. 2007); in these cases, messages that focus on
politicized issues can fail to engage some audiences. We therefore opted to focus
our experiment on a more neutral issue: the importance of watersheds in the United
States and reforestation as one way to protect them. Previous research suggests that
loss-focused messages might be more effective than gain-focused messages (Syme
et al. 2000; Kahneman 2012); thus, to maximize the possible effect of our
messages, we emphasized losses rather than gains from watershed protection. We
developed four messages — one control (information-only) message and three
treatment messages. Each treatment message emphasized one type of value:
instrumental, intrinsic, or relational. We hypothesized that, in general, messages
framed with values would result in different outcomes, compared with the novalues control message. Our null hypotheses were:
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H01: Messages that emphasize values, compared with the control message, will not
result in different levels of policy support.

H02: Messages that emphasize values, compared with the control message, will not
result in different levels of behavioral intentions.

H03: Personal relevance of the information or political orientation do not moderate
the relationship between value framing of the message and resulting outcomes.

2.3

Methods

2.3.1 Data collection
This study examined whether information that applies different value frames to
conservation arguments results in different outcomes related to policy support and
behavioral intent. To test our hypotheses, we conducted a randomized survey
experiment with adult (18 or older) U.S. residents. We recruited participants via
Qualtrics, a licensed online survey platform. A power analysis (with α = 0.05, β
=0.8, f2 =0.08) suggested a minimum sample size of 242 respondents. We hired
Qualtrics for 860 responses to account for the pilot study, incomplete responses,
responses that failed our quality check (which was in addition to Qualtrics’ quality
checks; see below), and the uncertainty in our effect size estimate. Data collection
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lasted from September to November 2020, including the pilot study. Qualtrics
implemented multiple quality checks; they removed responses that were faster than
half of the median completion time, responses outside of the U.S., duplicate entries,
and responses with gibberish answers for the open-ended questions. Once we
received the data from Qualtrics, we conducted an additional quality check: we
screened open-ended responses to our attention check: “Please list as many
significant points as you can remember from the message you just read.” Pilot
results suggested that a large portion of the survey takers did not read the message –
the responses to the attention check were often unrelated to the information
presented in the treatment. Based on the pilot results, we added a timer on the
message page to increase the likelihood that survey-takers read the message.
Participants could not proceed to the next section until 30 seconds lapsed; we also
did not permit participants to return to previous pages.

We started the full launch with 100 responses to pre-test the attention check. Our
final sample included 815 responses that passed the quality and attention checks and
were not missing any of the socio-economic variables. The XXX Institutional
Review Board approved this research protocol (STUDY00001098).

2.3.2 Experimental design
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We created four short text-based messages. We kept our messages between 160-250
words, similar to the message length in related studies (Dean et al. 2019; Niemiec et
al. 2020). All messages had the same four components: the definition of a watershed,
current threats to watersheds, the role forests and reforestation play in watershed
protection, and reasons for protecting watersheds. The final three components
differed in all four messages. In each treatment message, the three components
emphasized different values associated with watersheds, in line with the
corresponding treatment frame. The control message did not include mentions of
values (the reason provided was to keep the water clean). Table 1 summarizes the
main emphasis of each message. See Appendix S-1 for the complete wording.

Treatments appeared at the beginning of the survey, right after the consent page. The
survey platform randomly assigned one of the four messages to each participant and
was programmed to present each message in equal proportions.

As a check of message equivalence, we asked participants to rate assigned messages
in terms of being informative, persuasive, and clear, using a semantic differential
seven-point scale (modified from McComas et al. 2015) (Appendix S-2). The mean
of these items formed a message equivalence score (coefficient α =0.83).
Table 2-1.Abbreviated versions of the messages used in the study.

Message
Information
(control)

Message emphasis (paraphrased; see S-1 for full text)
Watersheds are very important. Nearly half of rivers and streams
in the U.S. are polluted and are often unfit for human activities
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Instrumental

Intrinsic

Relational

and aquatic life. Watershed reforestation can keep the water
clean.
Watersheds provide critical benefits to people. Nearly half of our
rivers and streams are polluted and are often unfit for drinking,
fishing, swimming, and many other recreation and tourism
activities. Watershed reforestation can increase the economic and
health benefits we all receive from nature.
Watersheds support the lives of numerous species. Nearly half of
rivers and streams in the U.S. are polluted and are often unfit for
fish and other aquatic life. Watershed reforestation can enhance
the well-being of wildlife and natural environments.
Watersheds play important parts in cultural or spiritual
experiences for many people. Nearly half of our rivers and
streams in the U.S. are polluted, threatening peoples’ interactions
with nature and each other as well as the health of both humans
and wildlife. Watershed reforestation can protect the opportunity
for people to connect to nature

2.3.3 Dependent variables and moderators

To test the effect of the messages on support for watershed protection policies, we
asked respondents to select, on a 1-7 scale (“strongly oppose” to “strongly support”)
the extent to which they opposed or supported three statements based on the three
treatments related to why the government should protect watersheds. The statements
included: to protect the health of aquatic life (intrinsic), to reduce threats to the
benefits watersheds provide to people (instrumental), and to limit harm to
interactions people have with nature and other people (relational) (modified from
McComas et al. 2015 to align with the tested value framings). The mean of these
items formed a policy support score (coefficient α =0.81). See Appendix S-2 for the
detailed distribution of the dependent variables across treatment groups.

70

We also measured behavioral intent and behavior. We included five civic behavior
items related to watershed protection (e.g., join a local watershed protection
organization, support watershed protection legislation that restricts removal of forest
along water bodies) (Appendix S-2). We averaged the items to create a behavioral
intent score (coefficient α = 0.89). To test whether these behavioral items represent a
single group of behaviors, we conducted a factor analysis using principal axis
factoring with varimax rotation (Bartlett’s test of sphericity χ2 = 2363.13, p<0.001).
The results produced only one factor with eigenvalues exceeding 1; therefore, we
combined all items into a single score. We included one item to measure actual
behavior – information seeking. At the end of the survey, participants could click on
a link (to open in a separate tab) if they wanted to learn more about watersheds
where they lived. We tracked whether participants clicked on the link.

In addition to testing the main effect of treatments on the dependent variables, we
wanted to test how behavioral and policy support outcomes were moderated by
respondents’ characteristics. Previous research suggests that value orientation (Steg
et al. 2005), personal relevance of the message’s content (Petty & Briñol 2020), and
political orientation (Hurst & Stern 2020) might have especially important influence
on how people process information. To measure value orientation, we used a
modified, 16-item version of the Schwartz value scale (Steg et al. 2014), assessed
with the Portrait Values Questionnaire (Schwartz et al. 2001; Bouman et al. 2018).
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This scale collects data on four core values: hedonic, egoistic, altruistic, and
biospheric. We also asked respondents to identify the extent to which the presented
message was irrelevant or relevant to them, measured on a 7-point semantic
differential scale. Further, we included a question about political orientation and
provided five options: very liberal, slightly liberal, slightly conservative, very
conservative, and other.

In addition to our primary hypotheses, we wanted to assess what reasons to protect
watersheds people considered as most important on individual and government
levels. We developed a list of six reasons to support the reforestation of watersheds,
two per each value domain. The reasons were: ability to recreate and relax in nature,
reduction of water treatment costs, protection of threatened and endangered species,
protection of aquatic life from pollution, protection of cultural traditions people have
with nature, and fulfilling responsibility to take care of forests and waters. We first
asked respondents to select one reason that might motivate them the most to engage
in actions that support the reforestation of watersheds. We then asked respondents to
select the main reason the government should consider when deciding whether to
engage in actions that support the reforestation of watersheds. We also included an
optional open-ended question, “Please share anything else you would like to say
about the reasons you might engage in actions that support watershed
reforestation.”
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2.3.4 Analyses

Prior to conducting any data analysis, we documented and registered our analysis
plan on Open Science Framework (Marquina et al., 2020). Out of the 815
respondents, only 23 respondents (3%) clicked the link to find out more information
(information-seeking behavior measure). The proportion of the success outcomes (a
participant clicked the link), compared with the failure outcome, was too low to
analyze information-seeking variables using binary regression (Petrucci 2009). We
instead conducted a cross-tabulation analysis (Appendix S-2).

We conducted a randomization check to test whether treatment groups differed
across socio-demographic characteristics and moderator variables (Appendix S-3).
We calculated descriptive statistics for each variable and ran the appropriate
statistical analysis (one-way ANOVA for interval data and chi-square test for
categorical data) to test if the differences across treatment groups were significant;
they were not, which means that participant groups that received each treatment were
similar.

We used one-way ANOVA to check for message equivalence among treatments. No
significant differences were observed (F= (3,811), 0.41, p=0.74)).
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We used linear regression to analyze the effect of the messages on behavioral intent
and policy support. We also conducted adjusted analysis to control for the effect of
selected socio-demographic characteristics: gender, education level, race, age, and
income level. For each dependent variable, we pre-screened potential covariates
using a bivariate likelihood ratio test with that dependent variable. We included the
covariate in the adjusted analysis if the p-value was <0.15 (Bursac et al. 2008). All
covariates were entered simultaneously into the regression as independent variables.
We report the unstandardized Beta coefficient (B) of the message condition as the
effect size. To correct for multiple comparisons, we multiplied p-value
corresponding to each coefficient by three, the number of conducted comparisons.
We report both corrected and uncorrected p-values.

Some statistics literature suggests that Likert-scale data are more suitable for nonparametric tests (de Winter & Dodou 2010; Norman 2010). As a sensitivity analysis,
we conducted non-parametric Kruskal-Wallis tests to explore the differences in
dependent variables across treatments and compared p-values to p-values estimated
using linear regression. Results were similar regardless of approach (Appendix S-4).

To examine if the message condition influenced primary outcomes for individuals
with different value orientation, political orientation, and personal relevance on the
information, we conducted moderation analysis. Studies (Wolsko et al. 2016; Dean
et al. 2019; Niemiec et al. 2020) have suggested that the effect of a message on
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policy support and behavioral intentions can vary among individuals with different
political orientations, value orientations, or information relevance. Moderation
analysis is a type of multiple regression, as all variables, including the moderators
(W), independent variable (X), and covariates (C), are included in the moderation
model to estimate the dependent variable (Y). Yet, moderation analysis also adds an
interaction term between the X and each moderator into the model to test whether
the effect of X on Y is dependent on W (Hayes 2018).

To identify a respondent’s predominant value orientation, we calculated a ratio of
responses to self-enhancement (hedonic and egoistic) statements to self-transcendent
(altruistic and biospheric) statements. A higher ratio represented stronger
prioritization of self-enhancement values. We then classified the value orientation
into a binary variable, with the “SE” category as a reference group; the “SE”
category comprised 16.9%. We classified political orientation into liberal and not
liberal (respondents with conservative or other political orientation); not liberal
participants comprised 57.8% of the sample and were coded as the reference group.
We kept the information relevance variable as interval, with values 1-7; we probed
the interaction between the treatment and information relevance at the 16th, 50th, and
84th percentile of the distribution of information relevance.

Political orientation and value orientation were significantly correlated (χ2=5.37, p
=0.02). To reduce multicollinearity, we decided to use only one of these variables in
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the moderation analysis. We ran two separate moderation analyses for each
dependent variable – one with personal relevance and political orientation as
moderators and another one with personal relevance and value orientation as
moderators. The combination of personal relevance and political orientation
provided a stronger model fit and we thus excluded value orientation from the
moderation analysis.

We calculated frequencies with which each reason for protecting watersheds was
selected. We then grouped the responses into corresponding value categories
(instrumental, intrinsic, or relational) and calculated whether respondents selected
values from the same category in both instances (personal and government reasons).
We conducted chi-square tests to test for relationships between the treatment and the
selected value category.

Of the 815 participants, 592 responded to the open-ended question about the reasons
they might engage in actions that support watershed reforestation. During the initial
round of coding, one researcher classified open-ended responses into meaningful
(81%) or poor answers (19%). Example of meaningful responses includes: “Too
many rivers are becoming polluted which affects not only fish and waterfowl, but
also negatively affect the health and lives of people.” Some of the responses
classified as poor are: “I have nothing else to say about watershed reforestation” and
“Not sure.” The researcher then read through the meaningful responses and coded
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for emerging themes (Braun & Clarke 2006). To improve intercoder reliability,
another researcher also coded the meaningful responses for emerging themes and
compared the results. The researchers had disagreed in roughly 10% of the coding
instances; they discussed discrepancies until consensus was reached.

Quantitative data was analyzed in SPSS v. 27 and R v. 1.4.1103. We used R v.
1.4.1103 to conduct adjusted and unadjusted regressions and PROCESS v 3.5.2
Model 2 for SPSS (Hayes 2018) to conduct moderation analysis. We used Microsoft
Excel and NVivo v. 12 software to analyze open-ended responses.

2.4

Results

2.4.1 Sample characteristics

The median age group was 35 to 49 years old, and 58.8% of the respondents were
female. The majority, 58.1%, had postsecondary education. Median household
income was $50,000-$74,999. We had participants from each U.S. state. Table S-5
includes socio-demographic characteristics of the respondents, compared with the
2018-2019 U.S. Census data. The sample roughly resembled the national gender,
race, and household income characteristics; the sample overrepresented some of the
age groups and educational attainment.
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2.4.2 M.essage effect on political support, behavioral intentions, and message
quality

We found no significant effect of message condition on our primary outcomes of
political support for watershed protection and behavioral intentions (H1 and H2; Fig.
2-1; Appendix S-6). There were no significant differences across the groups when
adjusted for the effect of socio-economic characteristics. We observed differences in
primary outcomes across socio-economic characteristics, regardless of the treatment.
Income level positively predicted policy support (B=0.07, CI=0.02, 0.12, p=0.01;
corrected p=0.03) and behavioral intent, but only before correcting for multiple
comparisons (B=0.07, CI=0.01, 0.13, p=0.02; corrected p=0.06).

The proportion of respondents in each group who clicked the link (informationseeking behavior) was too small to test for statistical differences across treatments.
The group that received the relational message had the highest proportion of the
respondents (3.7%) who clicked the link to find out more information about the
watersheds (Appendix S-2).
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Figure 2-1. Results of testing H1 and H2: Effect of message condition on dependent variables,
compared with the control, adjusted for key covariates. The horizontal lines represent unstandardized
Beta coefficient and 95% confidence intervals. The x-axis shows adjusted difference of each
treatment from the control (vertical dotted line).

2.4.3 Moderating effect of political orientation and information relevance

The moderation analysis indicated an effect of political orientation on policy support
(H3; Appendix S-7). We found an interaction between political orientation and the
instrumental message when predicting policy support. For those with a liberal
political orientation, the instrumental message, compared with the control message,
resulted in lower policy support (B= -0.75, CI = -1.19, -0.30, p=0.001; corrected
p=0.003). That is, the effect of the instrumental message, compared with the control
message, on policy support varied depending on the political orientation of the
respondent. There was no moderating effect of political orientation on behavioral
intent. Additionally, no moderating effect of information relevance on policy support
or behavioral intent was observed (H3; Appendix S-7).
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2.4.4 Reasons to protect watersheds

There was no relationship between the type of treatment and value type selected for
the individual level of consideration (χ2(6)=11.22, p=0.08). There was a relationship
between the type of treatment and value type selected for the government level
(χ2(6)=20.65, p=0.002), with respondents more likely selecting a reason that aligned
with the treatment they received, but the measure of association (Cramer’s V=0.11)
suggests a very weak relationship (Gingrich 1992).

A plurality of participants picked the relational reason associated with cultural
traditions for individual (40%) and the government (39%) levels (Appendix S-8).
The majority, 56%, selected reasons from the same value type for individual and
government levels (Fig. 2-2). Very few respondents selected instrumental reasons,
16% for both the individual and the government levels.
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Number of respondents who
chose each intersection

Figure 2-2. This UpSet plot summarizes trends for the distinct value domains and combinations
respondents choose for individual and government reasons to protect watersheds. The bottom-left
horizontal bar graph labeled ‘Set Size’ shows the total number of respondents who chose reasons
from each value domain for the individual and government reasons. On the right, the connected
circles indicate a certain intersection of choices, and the bar graph represents the total number of
times that combination was selected.

The qualitative findings partially mirrored these quantitative results. The majority
(79%) of the meaningful responses (n=478) discussed the importance of watershed
protection in relational terms in their responses. These responses mentioned the
importance of responsibility to other human and non-human species, love for
ecosystems, and the need to help and protect the species and the planet. Slightly
more than a quarter of the responses (26%) included statements of actions we should
undertake or the timeliness of taking action to protect watersheds and ecosystems in
general. Almost 1/5 of respondents (19%) discussed instrumental values, including
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the value of healthy watersheds to the quality of life of our and future generations.
Few of the meaningful responses (5%) addressed intrinsic values – for example, the
right of animals to live free of harm.

2.5

Discussion

We hypothesized that conservation messages emphasizing relational, instrumental,
or intrinsic values would result in higher degrees of policy support or behavioral
intentions than a control (no values, information only) message. Instead, we found
that personal characteristics of the respondents, rather than the type of message,
predicted these outcomes. For instance, income predicted the level of policy support
-- higher incomes correlated with stronger support. We also found that political
orientation of the respondents moderated the relationship between the instrumental
message, compared with the control, and levels of policy support. Across the
treatments, respondents selected relational values as their primary reason to engage
in actions that support the reforestation of watersheds most frequently, closely
followed by intrinsic values. A minority selected instrumental values as the most
important reason. We discuss the implications of these findings below.

Our alternative hypotheses that messages framed with different values would result
in various degrees of policy support or behavioral intentions were not supported.
Previous studies found that message effectiveness can vary depending on what
values the messages emphasize (Wolsko et al. 2016; Andrews et al. 2017; Dean et al.
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2019). ES research further suggests that relational values might resonate differently
than instrumental values (Klain et al. 2017), but not all studies find that this is the
case (See et al. 2020). However, we observed no significant differences across
treatments, including when adjusted for key socio-demographic characteristics. We
see several potential explanations for these results. First, previous studies often
tailored their communication to specific audiences or contexts. For example,
Andrews et al. (2017) surveyed professional farmers to test different messages about
the benefits of no-till agriculture. Dean et al. (2019) focused their conservation
messages on Moreton Bay in Australia and recruited their participants from the
region surrounding the Bay. The Elaboration Likelihood Model suggests that
personal relevance of the information can result in higher motivation to engage with
the message (Petty & Cacioppo 1986). Possibly, our messages were too general and
only peripherally engaged the audience, resulting in a lower effect of the message.
Future work could examine whether region- and group-specific messages could
produce different outcomes

Another explanation could be related to the kinds of values selected for the emphasis
framing. Values portrayed in the message might need to align with the values held
by the recipient to be effective (Krantz & Monroe 2016). Perhaps, the kind of values
we emphasized did not align with the values held by the respondents. The relational
message, for instance, emphasized the values of cultural heritage, spirituality, and
responsibility associated with watersheds. Possibly, participants in the relational
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group did not prioritize these values or did not associate them with watersheds.
Future work could explore the effect of messages that emphasize other kinds of
values. No values are universal, but maybe values like love or care could resonate
with a wider audience (Jax et al. 2018).

Another possible reason relates to findings in communication and education
scholarship. It is fairly well established that a one-time, short intervention is unlikely
to have a significant influence on behavior (Heimlich & Ardoin 2008; Stern et al.
2008). Personal characteristics, including age, income, gender, and education level,
are more likely to influence behavior than a brief communication (Kormos &
Gifford 2014). Work that seeks to change behavior should thus recognize behavior
as a complex phenomenon affected by scores of factors (Kollmuss & Agyeman
2002; Michie et al. 2014), and consider interventions accordingly. Extensive
ongoing research explores how to engage with behavioral complexity in
interventions that aim to influence behavior (e.g., COM-B system (Michie et al.
2011)). Examples include working to modify behavioral routines that exist around
the target behavior (Heimlich & Ardoin 2008) and changing infrastructure to
facilitate desired behaviors (Kollmuss & Agyeman 2002).

Our findings show relatively high scores on policy support and behavioral intentions
across treatments. On one hand, this could indicate ceiling effect or social
desirability bias. We used labeled 7-point scale response options to reduce ceiling
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effect (Chyung et al. 2020) and online data collection to minimize social desirability
bias (Grimm 2010). These results, alternatively, could indicate that respondents
genuinely cared about the environment which is consistent with the results of recent
national surveys (Pew Research Center 2016). However, a transition from concern
and intent to help the environment to actual behaviors remains a challenge (Sheeran
& Webb 2016). As one example, policy support scores were on average higher than
the behavioral intent scores. As an even more direct example of the mismatch
between behavioral intention and actual behavior, the respondents reported high
likelihood of intent to engage in information-seeking behavior (5.13 – 5.36 out of 7)
yet only a tiny percentage (3%) of respondents clicked the link at the end of the
survey (information-seeking behavior). One possible explanation for this intentionbehavior difference in our results could be our participant pool. Qualtrics
participants often take surveys to earn extra income; possibly, they did not want to
spend time at that moment to seek information, as opposed to taking another survey.
Alternatively, participants could have been concerned that clicking on a link might
prevent them from completing a survey (and qualifying for the incentive), although
we stated that the link would open in a new tab. Yet, among the respondents who
engaged in this behavior, the largest proportion was from the relational group. The
proportion of those who engaged in the behavior was too small to test for differences
among the treatments; future work could implement other types of actual behavior
that might get higher participation rates and to test if information framed with
relational values results in different behavioral outcomes. One way to potentially
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increase participation in the information-seeking behavior is to target a population
that is more likely to care about the environmental issue at stake and seek
information about it.

Environmental communications that segment and target audiences based on different
socio-demographic, geographic, or cultural characteristics can result in more
effective outcomes, rather than using the same communication strategy across all
segments (Feinberg & Willer 2013; Dayer et al. 2014). The results of moderation
analyses reiterate the importance of aligning a message with the characteristics of its
audience (Kusmanoff et al. 2020). We found that political orientation influences
what types of messages people find effective. Liberals who received the instrumental
treatment, compared with the control, were less likely to express strong policy
support; possibly instrumental arguments conflict with their value systems that are
more commonly associated with liberal politics (Arpan et al. 2013). Environmental
communication abounds with examples of instrumental arguments (Bekessy et al.
2018); future communication should consider whether such messages might be less
effective with liberal audiences.

Even though we did not see a difference in the dependent variables across
treatments, when we asked people about their motivations to engage in watershed
protection actions,
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the plurality of respondents selected relational reasons. Approximately a third of the
respondents selected intrinsic reasons, and only about one-sixth of the respondents
selected instrumental reasons. Conservation messages are replete with instrumental
values and, to a lesser extent, intrinsic (Bekessy et al. 2018). The fact that
instrumental reasons for watershed protection were not popular among our
respondents calls into question the idea that emphasis on instrumental values of
ecosystems is a universally effective communication tool. Relational and intrinsic
values might be more effective among some groups (Vucetich et al. 2015; Klain et
al. 2017), whereas instrumental values can resonate better with others (Myers et al.
2012). Values are bundled and multifaceted and maybe, we need to combine
conservation motivations instead of only focusing on one (Tallis & Lubchenco
2014).

This study has several limitations. The timing of the study and the recruitment
process limit generalizability of our findings. The survey took place during the
COVID-19 pandemic, when the importance of interacting with nature was
particularly salient (Kleinschroth & Kowarik 2020; Morse et al. 2020). The
lockdown might have affected people’s preferences towards ecosystem-related
policies and behaviors, but the duration of these changes is unclear. The sample,
although similar to the U.S. population in socio-economic composition, was not
randomly selected and thus is not perfectly representative. It is limited to people with
access to the internet and devices, and who choose to participate in online surveys.
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Another limitation is that we did not combine our frames with any other established
frames, except for the loss frame. Previous research indicates the potential of other
frames to produce different outcomes – for instance, normative or efficacy
messaging (Byerly et al. 2019; Niemiec et al. 2021). Future work could test the
effectiveness of values-based frames in combination with other established types of
frames.

Using a large-scale survey experiment, we found that values-based messages had
little effect on policy support or behavioral intentions towards watershed protection.
We found evidence suggesting that instrumental messages can decrease policy
support among liberal participants. Our results demonstrate that political orientation
interacts with values framings in complex, yet possibly quite influential ways.
Messages that resonate with liberals might not be as effective with conservatives.
Future work can integrate research on environmental values framings with existing
psychological work on values and political identity (e.g., Haidt & Graham 2007;
Kahan 2013) to explore this potential lynchpin to understanding the nuances of
environmental values and how they relate to human behavior.

Our results further indicate that relational values represent an important motivation
for people, regardless of the message framing. Despite the popularity of using
instrumental values to frame the importance of conservation, our results suggest that
relational values and intrinsic values might provide a stronger motivation, although
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these preferences might differ across groups. Future conservation communications
should incorporate relational values, as well as adjust the messages to align with the
audience’s characteristics. Our findings further support the idea that behavioral
change is a complex process and longer-term interventions, beyond messages, are
needed to affect behavior and policy support.
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2.7

Supplementary Information

Table S- 2-1. The messages used in the study.

Treatment: Information (control)
Watersheds and water quality
A watershed is the land area that drains to a common body of water, such as a
stream, lake, river, and bay. Watersheds are very important – they provide habitat
for wildlife species, drinking water, soil to grow food, and locations for fishing,
boating, and swimming. We all live in watersheds. Activities on land can
negatively affect water quality as pollutants can wash off from the land to the
water. Nearly half of rivers and streams in the U.S. are polluted and are often unfit
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for human activities and aquatic life. Nutrient pollution, sediment runoff, and loss
of vegetation present threats to water quality of watersheds. Forests can help
protect watersheds from pollution and runoff. They capture and retain pollutants
that would otherwise end up in water bodies. Forests also provide clean fresh
water to people and habitat for numerous species. Keeping existing forests and
planting additional vegetation along water bodies can reduce pollution and keep
water clean.
Treatment: Instrumental
Our watersheds – places that provide us with numerous benefits
A watershed is the land area that drains to a common body of water, such as a
stream, lake, river, and bay. Watersheds are very important – they provide critical
benefits like drinking water, soil to grow our food, productive fisheries, and
outdoor recreation. We all live in watersheds, and our health, economy, and
quality of life depend on them. Activities on land can negatively affect water
quality as pollutants can wash off from the land to the water. Nearly half of our
rivers and streams are polluted and are often unfit for drinking, fishing, swimming,
and many other recreation and tourism activities. Nutrient pollution, sediment
runoff, and loss of vegetation substantially harm the water quality of our
watersheds. This increases the costs we pay for water treatment and threatens our
health and prosperity. Forests are one resource for protecting our watersheds from
pollution and runoff. They capture and retain pollutants that would otherwise end
up in our water bodies. Forests reduce water treatment costs and provide clean
fresh water to millions of Americans. Keeping existing forests and planting
additional vegetation along water bodies can reduce pollution and increase
economic and health benefits we all receive from nature.
Treatment: Intrinsic
Watersheds- safe havens for nature
A watershed is the land area that drains to a common body of water, such as a
stream, lake, river, and bay. Watersheds are very important – they support the
lives of numerous species, including birds, fish, and plants. The existence of these
diverse lifeforms depends on watersheds. Activities on land can negatively affect
water quality as pollutants can wash off from the land to the water. Nearly half of
rivers and streams in the U.S. are polluted and are often unfit for fish and other
aquatic life. Nutrient pollution, sediment runoff, and loss of vegetation
substantially harm the health of wildlife and the integrity of natural environments.
This has harmful consequences for land and aquatic wildlife. Forests can help
protect watersheds and their inhabitants from pollution and runoff. They capture
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and retain pollutants that would otherwise end up in the water bodies and damage
aquatic flora and fauna. Forests are home to threatened and endangered species,
and they provide food and shelter to migratory species. Keeping existing forests
and planting additional vegetation along water bodies can reduce pollution,
enhance the wellbeing of wildlife and natural environments, and allow watershed
to thrive into the future.
Treatment: Relational
Our watersheds - our way of life
A watershed is the land area that drains to a common body of water, such as a
stream, lake, river, and bay. Watersheds are very important – throughout the
country, people have meaningful interactions with watersheds through farming,
fishing, boating, or recreating with friends and family. Natural areas that comprise
watersheds also play important parts in cultural or spiritual experiences for many
people. We all are a part of watersheds, and we have a responsibility to protect
them. Activities on land can negatively affect water quality as pollutants can wash
off from the land to the water. Nearly half of our rivers and streams in the U.S. are
polluted, threatening peoples’ interactions with nature and each other as well as
the health of both humans and wildlife. Nutrient pollution, sediment runoff, and
loss of vegetation in watersheds substantially harm the safety of our watersheds
and values people hold towards them. This weakens connections between people
and the natural world and threatens our way of life. Forests can help us protect
watersheds from pollution and runoff. They capture and retain pollutants that
would otherwise end up in water bodies. They help keep water bodies clean for us,
and for our fellow plants and animals. Forests are places where people connect to
nature and each other, and they play important parts in traditions of many cultures.
But forests need our help to protect watersheds. Keeping existing forests and
planting additional vegetation along water bodies can reduce pollution, which
protects the opportunity for people to connect to nature, and to each other.
Table S- 2-2. Distribution of the dependent variables across treatment groups.
Message quality,
Mean ± SD
Clear
Persuasive
Informative
Policy support (strongly
support), Mean ± SD
The government should
protect the health of
aquatic life

CONTROL
6.21 ± 1.19

INTRINSIC
6.21 ± 0.98

6.38 ± 1.29
5.84 ± 1.47
6.39 ± 1.36
6.02 ± 1.17

6.32 ± 1.13
5.92 ± 1.31
6.39 ± 1.09
5.88 ± 1.29

6.27 ± 1.29
5.90 ± 1.52
6.45 ± 1.12
6.01 ± 1.13

6.27 ± 1.26
5.84 ± 1.46
6.20 ± 1.34
5.94 ± 1.22

6.36 ± 1.13

6.18 ± 1.35

6.25 ± 1.26

6.26 ± 1.32
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INSTRUMENTAL RELATIONAL
6.21 ± 1.14
6.10 ± 1.21

The government should
reduce threats to the
benefits watersheds
provide to people
The government should
limit harm to interactions
people have with nature
and other people
Behavior intentions
(extremely likely), Mean ±
SD
Talk to my friends and
family about the
importance of watershed
protection
Join a local watershed
protection organization
Seek out information to
learn more about ways to
protect watersheds
Support watershed
protection legislation that
restricts removal of forest
along water bodies
Attend a public meeting
(held virtually) about
watershed protection
Information-seeking,
respondents who clicked
the link (%)

5.88 ± 1.60

5.86 ± 1.48

6.03 ± 1.26

5.85 ± 1.42

5.82 ± 1.40

5.60 ± 1.63

5.76 ± 1.47

5.72 ± 1.57

5.04 ± 1.25

4.91 ± 1.27

4.83 ± 1.38

4.84 ± 1.34

5.23 ± 1.50

5.02 ± 1.57

4.94 ± 1.63

4.99 ± 1.57

4.52 ± 1.55

4.44 ± 1.57

4.18 ± 1.79

4.36 ± 1.71

5.36 ± 1.43

5.18 ± 1.54

5.13 ± 1.55

5.15 ± 1.48

5.60 ± 1.45

5.50 ± 1.52

5.43 ± 1.59

5.40 ± 1.52

4.50 ± 1.67

4.40 ± 1.61

4.44 ± 1.72

4.28 ± 1.69

2.8%

2.9%

1.9%

3.7%

Table S- 2-3. Summary of covariates and moderators across each group.
Group size
Covariates
Median age group
(years)
Proportion of women
Median 2019
household income
level
Median education level

Race - proportion of
White respondents
Moderators
Information personally
relevant – mean ± SD

Control
211

Intrinsic
205

Instrumental
208

Relational
191

35 – 49

35 - 49

35 - 49

35 - 49

62%

56%

59%

59%

$25,000$49,999
Two-year
college
degree

$50,000$74,999

$50,000$74,999

$25,000$49,999

Two-year
Two-year
Two-year
college degree college degree college degree

80%

81%

81%

76%

5.67± 1.56

5.53 ± 1.50

5.61 ± 1.64

5.51 ± 1.64
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Proportion of liberals
Proportion of
respondents with SE
value orientation

45%

46%

39%

39%

19%

16%

16%

17%

Table S- 2-4. Comparison of p-values estimated using unadjusted linear regression and MannWhitney test.
Regression p-value

Wilcoxon pvalue
0.299

Outcome

Reference

Treatment

Policy Support

Control

Intrinsic

0.249

Policy Support

Control

Instrumental

0.991

0.651

Policy Support

Control

Relational

0.551

0.381

Behavioral Intent

Control

Intrinsic

0.297

0.273

Behavioral Intent

Control

Instrumental

0.093

0.104

Behavioral Intent

Control

Relational

0.118

0.154

Table S- 2-5. Socio-demographic characteristics of the respondents, tabulated for comparison to the
2018-2019 U.S.A. Census Bureau’s American Community Survey.
Characteristic
Age group
18-24
25-34
35-49
50-59
60-69
70-79
80 and older
Gender
Woman
Man
2019 Household Income
Less than $10,000
$10,000 - $24,999
$25,000-$49,999
$50,000-$74,999
$75,000-$99,999
$100,000-$149,999
Greater than $150,000
Education

Sample
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U.S.A. Census

13.6%
22.0%
31.7%
15.2%
11.0%
5.9%
0.6%

11.9%
17.9%
24.4%
16.4%
15.0%
9.4%
11.9%

58.8%
41.2%

50.8%
49.2%

7.5%
14.4%
28.0%
20.1%
11.3%
10.7%
8.1%

5.8%
12.3%
20.3%
17.4%
12.8%
15.7%
15.7%

Up to high school
Two-year college degree
Four-year college degree
Graduate degree
Race
American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Pacific Islander
White
More than one race

41.9%
18.2%
22.7%
17.2%

38.9%
27.8%
21.3%
12.0%

1.9%
3.9%
11.2%
0.1%
80.0%
2.9%

1.3%
5.9%
13.4%
0.2%
76.3%
2.8%

Table S- 2-6. Regression models highlighting the effect of message conditions on policy support and
behavior intentions. Significant findings are highlighted in bold.

Message
Intercept
Intrinsic
Instrumental
Relational
Covariates
Age group
Education
Gender
Income

POLICY SUPPORT

BEHAVIOR INTENTIONS

Effect (95%CI)
5.67 (5.39, 5.96)
-0.13 (-0.36, 0.10)
0.01 (-0.22, 0.24)
-0.07 (-0.30, 0.17)

Effect (95%CI)
4.64 (4.26, 5.01)
-0.14 (-0.39, 0.11)
-0.21 (-0.46, 0.04)
-0.20 (-0.46, 0.06)

0.03 (-0.06, 0.12)
0.16 (-0.01, 0.33)
0.07 (0.02, 0.12)*
0.07 (0.01, 0.13)
p=0.01; pa=0.03
p=0.02; pa=0.06
*
**
***
a
p<0.05; p<0.01; p<0.01. Gender= female. p =adjusted p-value.
Table S- 2-7. Moderating role of political orientation and information relevance on policy support
and behavior intentions. Significant findings are highlighted in bold.

Intercept
A: Intrinsic vs Control
B: Instrumental vs Control
C: Relational vs Control
Moderators
Political Orientation (PO)
Information Relevance (IR)

Policy Support

Behavioural Intent

Effect (95%CI)
4.47 (3.83, 5.10)
0.01 (-0.85, 0.86)

Effect (95%CI)
2.68 (1.99, 3.38)
0.09 (-0.81, 1.00)

0.60 (-0.22, 1.43)

0.17 (-0.70, 1.05)

0.04 (-0.79, 0.88)

0.36 (-0.52, 1.24)

0.88 (0.57, 1.19)
p<0.001;pa=0.003
0.17 (0.07, 0.26)
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0.43 (0.10, 0.76)
0.34 (0.23, 0.44)

Covariates
Age
Education
Gender
Income

0.12 (-0.04, 0.28)

0.01 (-0.08, 0.09)
0.06 (0.001, 0.12)
p=0.05; pa=0.015

0.04 (-0.01, 0.09)

Interactions
A * PO
B * PO

-0.31(-0.75, 0.13)
-0.23 (-0.71, 0.21)
-0.75 (-1.19, -0.30)
-0.31 (-0.80, 0.13)
p=0.001; pa=0.003
C * PO
-0.45 (-0.90, 0.01)
-0.08 (-0.59, 0.35)
A*IR
0.002 (-0.14, 0.15)
-0.02 (-0.17, 0.14)
B*IR
-0.04 (-0.18, 0.09)
-0.04 (-0.19, 0.11)
C*IR
0.02 (-0.12, 0.16)
-0.08 (-0.23, 0.07)
*
p<0.05; **p<0.01; ***p<0.01. Gender= female. PO =Liberal. pa=adjusted p-value.

Table S- 2-8. Proportions each item was selected for individual and government reasons.
Reason
Value domain
Maintaining my ability to
Instrumental
recreate and relax in nature
Reducing water treatment
Instrumental
costs
Protecting threatened and
Intrinsic
endangered species that
live in watersheds
Protecting aquatic life from
Intrinsic
pollution
Protecting interactions and
Relational
cultural traditions that
people have with nature
Fulfilling our responsibility
Relational
to take care of our forest
and waters

2.8

Individual

Government

8.5%

6.1%

7.5%

9.9%

22.3%

25.9%

15.8%

14.4%

39.8%

38.5%

6.1%

5.2%
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3

“HEY, TREE. YOU ARE MY FRIEND”: ASSESSING MULTIPLE
VALUES OF NATURE THROUGH LETTERS TO TREES

Tatiana Marquina1,2, Rachelle K. Gould1,2,3, Duncan Murdoch4
3.1

Abstract

The values associated with nature are a central component of human-nature
interactions, but their assessment remains a challenge. In this exploratory
qualitative research, we examine the potential of a novel data collection tool to
elucidate the multiple values of nature. We invited visitors to a natural area to write
letters to non-human elements of the ecosystem (trees), then analyzed the letters to
determine whether they provide useful information about values. For this project,
we collaborated with the Intervale Center in Burlington, VT, U.S.A.; this local site
has both forest and farmland. We received 45 letters from 25 unique letter-writers.
The majority of letter-writers discussed relational values associated with trees or
values of benefits trees provide to humans and non-humans. Others asked questions
about natural elements at the Intervale Center. We were interested in whether the
project’s framing of human-nature interactions (i.e., a version of anthropomorphism
that allowed people to write to trees) might be particularly suitable for the study of
relational values, and our results support this conclusion. Benefits of this project
include the open-ended nature of the prompt, relatively low costs, and flexibility in
when and how participants respond. Drawbacks include convenience sampling (and

101

related low response rates) and poor accessibility to people who do not read
English.

1University

of Vermont Rubenstein School of Environment and Natural Resources.
Aiken Center, 81 Carrigan Drive, Burlington, Vermont, 05401, United States of
America.
2Gund Institute for Environment. Farrell Hall, 210 Colchester Ave, Burlington,
Vermont, 05401, United States of America.
3Environmental Program, Bittersweet House, 153 South Prospect Street,
Burlington, Vermont, 05401, United States of America
4Intervale Center. 180 Intervale Road, Burlington, Vermont, 05401, United States
of America.

3.2

Introduction

Assessment of values people associate with nature has been a focus of scholarly
inquiry for decades (Costanza et al., 1997; Kenter et al., 2019; Raymond et al.,
2013). In recent years, environmental valuation has come to focus increasingly on
pluralism: specifically, recognizing and including into decision-making diverse
worldviews, knowledge systems, and values associated with human-nature
relationships (Pascual et al., 2017). One recent manifestation of this focus is the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) and its Conceptual Framework (Díaz et al., 2015b). The IPBES framework
adopts the lens of pluralistic valuation and centers around nature’s contributions to
people (NCP), a slightly expanded conception or reframing of ecosystem services
(ES) (Kadykalo et al., 2019; Kenter, 2018). The forthcoming IPBES Values
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Assessment has pluralism at its core (Diaz et al., 2015), as does the parallel,
intertwined concept of the multiple values of nature.

The concept of multiple values of nature seeks to unite diverse value types and
forms of value and value elicitation (Hakkarainen et al., 2020; Managi et al., 2019;
Rawluk et al., 2019). The term “value” has two common meanings —“worth,
importance of something” and “held values, principles or moral duties” (Díaz et al.,
2015b, p. 11). Value can be expressed in multiple ways, including biophysical,
economic, and socio-cultural domains (MEA, 2005). Different types of value
represent distinct, non-exclusive aspects of now nature matters to people. Earlier ES
work largely focused on the first meaning of value—i.e., worth or “values of
nature,” often expressed in biophysical or economic domains (Chaudhary et al.,
2015; Droste et al., 2018). Though they are important, biophysical and economic
valuations of ES alone do not encompass the diversity of ways that people value
ecosystems (Jacobs et al., 2018). As one example, they are ill-suited to characterize
some nonmaterial values and “values about nature,” the second definition of value.
They can fail to capture the value of ecosystem services with intangible, harder-tomeasure dimensions, like spirituality or cultural identity. As such, their omission
from value assessments can have substantial equity consequences related to what
and whose values are reflected in decision-making (Gould et al., 2020a). Many
people value not just benefits (what they receive from ecosystems), but rather their
relationships with ecosystems and their elements (Himes & Muraca, 2018; Muraca,
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2011). These preferences, principles, and virtues associated with relationships are
called relational values and are often central components of good, satisfying life
(Chan et al., 2016; Himes & Muraca, 2018).

Despite their importance to people, assessment of these nonmaterial values remains
a challenge. These values are often difficult to express and elicit; context-specific;
incommensurable; intertwined with one another and material ES; and variable
across stakeholders (Satz et al., 2013; Scholte et al., 2015). Assessment of
nonmaterial values of and about nature often falls under the umbrella of sociocultural valuation approaches. Research on socio-cultural values, or the importance
people associate with nature, is a growing priority in environmental valuation
(Christie et al., 2019; Scholte et al., 2015). Socio-cultural value assessments often
use open-ended data collection methods to capture different dimensions of values,
and they are highly suitable to study cultural ecosystem services (Bullock et al.,
2018) and relational values (Jacobs et al., 2018). Despite their potential to
understand multiple values, current approaches for socio-cultural valuation have
several shortcomings. An example of a shortcoming relevant to this study is that
few valuation approaches explicitly consider how non-humans may be part of the
family or friend group. More generally, socio-cultural valuation approaches are
dominated by a relatively limited set of methods (notably, most are based on
surveys and interviews) (Scholte et al., 2015).

104

Because some methods are more suitable for certain values and value types (SantosMartín et al., 2017), distinct and novel valuation approaches can facilitate
characterization of a wider array of the multiple values of nature. Creative and
innovative solutions may help to address some of the challenges associated with
research on multiple values from nature (Gould, 2021). Examples of such
innovative work include the use of short stories about a landscape (Bieling, 2014),
photovoice to examine how people understand the ES concept (Berbés-Blázquez,
2012), and arts-led dialogue to examine cultural values of a forest (Edwards et al.,
2016). These studies illustrate the contributions of open-ended approaches to value
elicitation – respondents discussed places and associated values that might not have
emerged with a pre-structured data collection instrument. Yet these studies
primarily focused on the values of ecosystems; questions remain about ways to
elicit values about ecosystems, including many relational values. In the exploratory
research described below, we test another novel data collection tool: inviting people
to write letters to non-human elements of the ecosystem – specifically, “letters to
trees”.

Inspiration for this study came from two city projects, in Melbourne, Australia
(2016) and Portland, OR, U.S.A. (2018). In Melbourne, city managers created email
accounts for individual trees and asked people to report on safety issues and trees’
health; instead of discussing safety and tree health, many people wrote letters that
expressed their love and appreciation for trees (Phillips & Atchison, 2020). In
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Portland, the city government, in collaboration with Portland State University,
created a mapping platform and asked residents to share stories they associated with
individual trees in the metro area (The Canopy Story Project, 2018). The project is
also supported by academic literature from multiple disciplines, which provides
evidence that writing letters can encourage the sender to reflect on their relationship
with the addressee (Penn, 1991) and tap into meta-beliefs about the addressee (U.
Schmidt et al., 2002). Writing letters, as opposed to oral expression, encourages
writers to convey emotions (Smyth & Helm, 2003) and can offer a venue to express
one’s thoughts and feelings with less concern for social constraints and judgment
(Smyth et al., 2008). Letter-writing also tends to allow the sender to contemplate
what to express and how to express it at a convenient pace, time, and location (Pyle,
2009).

We combined aspects of these prior initiatives and findings to develop a novel
method for intentionally collecting data about the multiple values of nature.
Specifically, we test the potential of using letter-writing as a tool to collect data and
simultaneously create an engaging experience for visitors of natural areas. We
consider this tool to fall under the umbrella of socio-cultural valuation methods. We
use this approach for two primary, intertwined reasons: because the concept of
addressing a tree may capture relational thinking, and because of the potential of
letter-writing to conjure and reflect relationships in a unique way. We adopt
relational thinking about the environment that suggests that people relate to non-
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human nature in a similar way they might relate to other people (K. M. A. Chan et
al., 2016; Klain et al., 2017; Muraca, 2016). Indigenous scholarship in North
America abounds with examples of relational, kin-based connections between
human and non-human species (e.g. Kimmerer, 2013; Whyte, 2018). Here, we
explore how relational thinking might resonate in the context of a predominantly
non-Indigenous community in the northeastern United States. We hope this pilot
project can provide insight to research on multiple values of nature and to
practitioners who design interactive and educational experiences for visitors of
natural areas.

3.3

Methods

3.3.1 Study development and data collection

We conducted this project at the Intervale (Burlington, VT, U.S.A). Located in
Northern Vermont, the Intervale exemplifies multifunctional landscapes found
across the state. The 350 acres of the Intervale include wetlands, agricultural fields,
and silver maple riparian floodplain forest (Blofson, 2014). The site is a segment of
a floodplain, located on rich alluvial soils (Lovell et al., 2010). The Intervale is
located within the limits of city of Burlington, the largest city in Vermont
(population approximately 42,000) (U.S. Census Bureau, 2019). The site is
managed primarily by the Intervale Center – an agricultural non-profit that works to
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strengthen local food systems and promote sustainable land use and stewardship
(Intervale Center, n.d.). We worked with the Intervale Center to develop and
implement the project; D.M. (third author) is the organization’s Natural Areas
Stewardship Coordinator.

This is an exploratory study. It is based on an underlying research philosophy of
pragmatism: that multiple research approaches are often needed to understand a
phenomenon (in this case, the multiple values of nature), and that different
approaches will be useful in different situations (Biesta, 2010; Moon & Blackman,
2014). In this study, which is based on individuals’ reflections directed toward
trees, we apply a combination of constructivist and interpretivist methods—i.e., we
consider the data to represent interpretations of reality based on, in this case,
individuals’ construction of the meaning associated with trees (Schwandt 2000).

Because we did not use a random sampling approach, but instead relied on people
volunteering to participate after reading signs placed throughout the study area, our
results cannot be generalized to a wider population. Data collected for another study
in the same location (Gladkikh et al., in prep) suggests that prospective participants
(i.e., Intervale visitors) are primarily residents of the surrounding towns and, in
smaller proportion, visitors from other locations. People visit the Intervale for
multiple reasons, including for outdoor physical activities (e.g., walking, running,
skiing), farming, picking up produce from farms, or attending Intervale-hosted
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events. People of all ages come to the Intervale, but our research protocol only
covered participants who are 18 and older (because participation of minors requires
consent from legal guardians, which would not have been feasible to obtain). The
project received Institutional Review Board approval from the University of
Vermont (IRB protocol 00000396).

We created email accounts for ten trees and designed signs that included a short
prompt, the specific tree’s email address, and brief information about the research
(Figure 3-1). In the prompt, we addressed people directly from the tree’s
perspective – instead of asking to write about the tree, the prompt took the voice of
the tree and asked people to write to the tree. Below each sign, we placed
transparent business-card holders that contained information sheets about the
research and “tree business cards” – a small card with the email address of the
corresponding tree. We assumed these cards could be useful for Intervale visitors
who might not have internet access or an electronic device during their visit but
might want to send an email later. The information sheet specified that only people
who are 18 or older can participate. In hindsight, we realized that it would have
been even more effective to include this age restriction on the sign as well.
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Figure 3-1. Examples of tree signs. Each sign included a laminated sheet with the prompt and a
transparent business card box which contained tree business cards and information sheets about the
research. See S1 for a plain-text version of the prompt word

We installed signs in locations frequented by Intervale visitors (Figure 3-2). We put
six signs in front of trees along the hiking trails in the forest, and four in front of
trees in agricultural and recreational areas (e.g., picnic area, community farm). We
aimed to place signs in front of different tree species, but also considered
accessibility and ease of installation. We conducted the project from June 2019 to
July 2020, in order to cover the entire year in a location with dramatic seasonal
variation. Initially, signs and business cards did not include tree species. In June
2020, we modified the business cards to include tree species names, as multiple
respondents inquired about them. By the end of the project, we had six signs
remaining – four signs fell during winter and we could not replace them because the
soil was frozen. We did not replace those signs in spring because COVID-19
restrictions went into effect.
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Figure 3-2. Locations of the tree signs. Base map created with ESRI ArcGIS.

3.3.2 Data analysis

We analyzed the qualitative data using NVivo v12 software. Our primary focus for
coding was values: what, if any, values were evident in the letters? We used
directed content analysis – a coding approach that combines coding for both
predetermined and emerging themes (Hsieh & Shannon, 2005). We first coded for
references to values of trees – ways that the trees provided value or worth to letterwriters. We drew on ecosystem services frameworks (MA 2005, Díaz et al. 2015) to
classify the parent theme of ecosystem services into five a priori codes: ecosystem
disservices, supporting, provisioning, regulating, and cultural ecosystem services.
Next, we coded the letters for mentions of values about trees, including relational
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values - expressions of preferences, virtues, and principles associated with humannature relationships (Chan et al., 2016).

To help contextualize and situate this values coding, we also coded for letter
“recipient” and “format.” For recipient, we noted whether letter-writers addressed
their emails to a tree, to a researcher, or both. For format, we noted whether the
letter included questions and created two parent themes -- ecological and nonecological -- for types of questions (see Figure 3-3). Two researchers coded all
letters, then compared their results and discussed discrepancies, of which there were
few (Patton, 2015). The two coders came to agreement on the proper coding for any
discrepancies; the final coding choices thus represent consensus.

We initially intended to compare possible statistical relationships between mentions
of values, letter addressee, and types of question. However, our final sample did not
meet the assumptions of relevant statistical tests.

3.4

Findings

We received 48 letters but discarded three that came from a minor (the letter-writer
mentioned their age), for a total of 45. The letters came from 25 unique letterwriters, as some people sent multiple letters, often to multiple trees (Table 3-1).
With exception of June 2019 and July 2020, we received at least one letter every
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month. On average, we received three letters per month; in July 2019 we received
13 letters from four different letter-writers.
Table 3-1. Overview of the tree signs and emails they received. An asterisk* in the third column
indicates the sign that was down during some portion of the winter.

Total
letters
receive
d
5*
6

Number of
unique
letterwriters
3
5

10
6

6
4

4
4*

4
3

1*

1

Black willow Salix nigra

1*

1

Green ash Fraxinus
pennsylvanica
Hackberry Celtis occidentalis

3

2

5

1

Location

Tree species

Forest
Forest

Silver maple Acer saccharinum
Eastern cottonwood Populus
deltoides
Silver maple Acer saccharinum
Eastern cottonwood Populus
deltoides
Box elder Acer negundo
Eastern cottonwood Populus
deltoides
Apple Malus pumila

Forest
Forest
Forest
Forest
Nonforest
Nonforest
Nonforest
Nonforest

We did not detect any differences in values expressed in letters to trees located in
forest and trees located in non-forest areas.

3.4.1 Letters that mentioned values

Twenty-five letters discussed values associated with trees and the benefits they
provide to humans and non-humans (Figure 3-3). Of these, nine letters mentioned
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more than one value. The majority of letters (21 letters) included references to
ecosystem services and associated benefits. We classified these references as
“values of” trees – ways that the trees provided value or worth to letter-writers. We
did not observe any difference in values across seasons with the exception of letters
that mentioned ecosystem disservices (received in July).

Figure 3-3. Number of letters that mentioned each value. Nine letters mentioned more than one
value. The bolded text provides illustrative quotes.

Value types

Three letters discussed ecosystem disservices, or negative aspects of ecosystems:
presence of mosquitos, ticks, and malodors. Five letters discussed the value of
biophysical ecosystem services. Of these, four letters discussed supporting ES that
the tree provides – oxygen generation, CO2 absorption, and habitat provision to
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other species. Two letters discussed regulating ES, specifically, water purification
and erosion control. Two letters mentioned provisioning ES, including the provision
of wood, fruits, and nuts.

Though a few letters mentioned disservices and biophysical ES, the majority of
letters discussed the value of nonmaterial benefits, or cultural ecosystem services.
Roughly half of the nonmaterial values expressed (16 letters) were “values of” trees
– ways that the trees provided value or worth to letter-writers. The most frequently
mentioned “value of” was aesthetics – for instance, the beauty that the focal tree
“and fellow trees give to the world” (7 letters). Other values included recreation (6
letters); serenity – i.e., calming, quiet experiences that trees provide (3 letters);
place value of the Intervale (3 letters); education and learning about trees (2 letters);
existence, or satisfaction from knowing that a site exists (1 letter); bequest, or
satisfaction from knowing the Intervale lands are preserved for future generations (1
letter); and spirituality (1 letter).

The other values expressed were “values about” trees – principles or virtues that
people associate with trees. Fourteen letters expressed “values about,” and all met
the definition of relational values (preferences, virtues, and principles associated
with human-nature relationships). Letters referenced three specific relational values:
gratitude, friendly relations, and love. These codes resulted from open coding; our a
priori codes included relational values only as an umbrella category. Six letter-
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writers, across eight letters, expressed their appreciation and gratitude to trees for,
for instance, “sharing your home with us” and “all you do for the Intervale.” Three
letters referred to tree as “my friend.” Three letters included statements of love
towards trees – e.g., “We love the tree very much.”

Letter addressee

Of the twenty-five letters that mentioned values, twenty-one were addressed to the
tree, two were addressed to the researchers, and one to both the researchers and the
tree. Letters addressed to trees often started by asking how the tree was doing and
included expressions of gratitude (coded as “relational values”) for nature-based
experiences around the tree: for instance, “It was nice to have my lunch in your
grove during my bike ride the other day. Thanks for reaching out with your sign and
business card.” Curiously, one person engaged with the anthropomorphic framing
and addressed the tree but also acknowledged the researchers. The letter-writer
saluted the tree, expressed multiple values — gratitude, beauty, and place values —
and expressed hopes of “seeing you again sometime soon.” Then, they concluded
the letter by wishing the research team good luck with the research project.

Letters that included questions
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Eight letters that mentioned values also included questions. One letter contained a
question about ecology and seven letters included non-ecological questions. The
ecological question was whether “the trees that were planted those decades ago,
have now integrated into a real riverine forest with multiple species.” Nonecological questions contained general questions that were either conversational
(“how are you doing, tree?”) or in search of advice unrelated to trees or forests, but
which one might ask of a human friend (e.g. “How many careers have you had? Do
you worry about it?”).

3.4.2 Letters that did not mention values

Twenty letters did not mention values. Below we describe the addressees of these
letters, and whether or not they included questions.

Letter addressee

Fourteen of the letters that did not mention values were addressed to a tree, and five
to the researchers; one was unclear (“We’re back. Are you still answering
emails?”). Nine letters focused on ecological knowledge – people reflected on their
knowledge of tree and wildlife species and sometimes asked questions about the
Intervale. For example, one letter-writer noted the tree’s species and described
surrounding plants and birds. Four letters were playful; they included tree-related
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puns, for example “maybe, it is your wooden personality” and “you can grab
your trunk and go on vacation”. Four letters were on different topics, including a
suggestion to include names of tree species in Abenaki (a language spoken by the
Abenaki Native American tribe and First Nation). Three letters resembled friendly
notes – e.g. “I am going to the garden today, so I’ll see you there!”

Letters that included questions

Fifteen letters that did not mention values included questions. Ten sought ecological
information: respondents asked about tree species, characteristics of the tree, and
the wildlife at the Intervale. One person asked about phenology – specifically, when
various animals emerge in springtime. Another asked about a tree’s species and
exchanged several emails with the researcher to properly identify the tree. A family
with children sent six letters with questions about the tree and the Intervale—one
from every family member. Questions varied; a child, for instance, asked “can we
give you [the tree] candy canes and oranges?”, while a parent asked how to “keep
you [the tree] healthy?” Five letters included non-ecological questions. Some were
humorous; for example: “How do you have such good posture… do you do yoga?”
One connected to deeper issues of property, ownership, and governance of natural
spaces, albeit somewhat metaphorically. It asked the tree: “have you ever thought of
selling your development rights to a deep-pocketed speculator?”

118

3.4.3 Co-occurrence of themes

We coded separately for mention of values, letter addressee, and types of question.
These themes co-occur in multiple ways (Figure 3-4). We cannot test whether these
differences were significant due to our sample size and not meeting assumptions of
relevant statistical tests, but we briefly summarize these results here as they may be
useful to other researchers. Letters that mentioned values were more often
addressed to trees than letters that did not mention values (88% and 70%,
respectively). Letters that mentioned values included questions less often than
letters that did not. Letters that mentioned values and included questions (8 letters)
had a lower proportion of ecological questions (1 letter out of 8), compared to
letters that did not mention values and included questions (15 letters, 10 of which
included ecological questions).
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Figure 3-4. a) Letter addressees and b) presence of questions in letters that did and did not mention
values. We could not test whether these relationships were significant because our data did not meet
the assumptions of statistical tests.

3.5

Discussion

In this study we explored the potential of inviting people to write “letters to trees”
as a way to understand the multiple values of nature. We approached the project as
an exploratory attempt at a novel socio-cultural method of value elicitation. Our
findings support the importance of qualitative research methods in exploratory
studies, particularly studies on multiple values from nature (Gould et al., 2015;
Mack et al., 2005). We found that, in response to an open-ended and
unconventional prompt, people expressed multiple values of nature and also sought
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ecological knowledge. Below, we reflect on reported values and on lessons learned
from using this novel data collection method. Specifically, we discuss the
anthropomorphic approach used in the prompt and the benefits and drawbacks, for
researchers and research partners, of inviting people to write “letters to trees.”
(Table 3-2).

3.5.1 Values

The majority of the letters we received contained expressions of values. Most
values associated with nonmaterial benefits which is in line with work that
emphasize the importance of non-material aspects of human-nature interactions
(Fagerholm, Torralba, et al., 2019; Torres et al., 2016). Several letters mentioned
multiple interconnected benefits (often material and nonmaterial) which supports
previous findings on the intertwined and bundled nature of ecosystem services
(Fagerholm, Martín‐López, et al., 2019). Letter-writers listed multiple values
associated with a particular tree. An ability to link values with a particular biotic
feature is relevant for research on cultural ecosystem services, as connections
between CES and specific ecological functions and processes involved in their
creation are relatively understudied (Gould et al., 2020a). Some research has found
that CES benefits are derived from a holistic experience in nature (Teff-Seker &
Orenstein, 2019) whereas others, in line with our findings, suggest that in some
cases CES derive from a particular element of the ecosystem (Vaz et al., 2018).
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Understanding specific ecosystem elements involved in the creation of benefits and
resulting values is important for ecosystem management and decision-making.

Our findings add to the growing literature on relational values. Letter-writers
referenced gratitude, love, and friendly relations – items not discussed in earlier
work on relational values (e.g., Arias-Arévalo et al., 2017; Klain et al., 2017).
Examples from our project and other contexts (Bremer et al., 2018; Chapman et al.,
2019) show that people hold a wide variety of relational values towards nature.
These values might not be fully captured by a pre-determined list or typology,
which suggests that future assessments of relational values should consider data
collection instruments that leave space for participant-generated responses and
therefore for emerging themes.

Writing letters directly to a tree might be more conducive to articulating values, and
particular types of values, because writing letters to an object can invoke deep
emotions (Pyle, 2006) and facilitate reflections about that object (Penn, 1991).
Although we could not conduct statistical tests, we see some indication that writing
letters to a tree, as opposed to a researcher about a tree, could facilitate expression
of values (because letters that included values more often addressed the tree directly
than did letters that did not include values). In addition, letters that did not reference
values included ecological questions more frequently than letters that did. Perhaps,
reflecting on values and asking ecological questions correspond, respectively, to
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emotion and cognition – two partially separate brain processes (Pessoa, 2008). If
this is true, the letter-writing aspect of this technique may provide a unique avenue
for value expression.

3.5.2 Reflections about the method

An anthropomorphic approach to value elicitation

The anthropomorphism of this approach has both benefits and shortcomings. A
primary benefit is that personifying the trees was a light-hearted way to make space
for relational thinking. A tree, the prompt suggests, can have an email address and
communicate – like a human. Though we doubt any respondent actually thought
that the tree was checking its email, this conceptual move is consistent with an
undercurrent of relational values scholarship: that values often applied to humanhuman relationships can also apply to human relationships with other species or
ecosystems (Knippenberg et al., 2018). Our results demonstrate that people engaged
with such framing. Over half of letter-writers addressed trees directly and discussed
their love and appreciation towards trees and the natural world. Anthropomorphic
framing might have helped to reduce psychological distance between people and
nature (Zhu et al., 2019) and thus to facilitate articulation of values associated with
trees. It may have surfaced or made relevant a sense of connectedness and empathy
people feel for non-human species (Ives et al., 2017; Tam, 2013). As noted above,
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this perspective of relating to trees as sentient beings also resonates with multiple
Indigenous perspectives in North America (Kimmerer, 2015) and globally (Zent,
2009).

Yet some people—both scholars and (potential) study respondents—understandably
question and even reject attempts to assign human characteristics to nonhuman
species (Wynne, 2004). One Intervale visitor (a potential respondent of this study)
communicated to the organization’s Natural Areas Stewardship Coordinator (author
D.M.) that they found the anthropomorphic framing of our prompt misleading and
“too Disney-like”. We cannot know how many other visitors had similar reactions
and thus chose not to participate. Scholars have extensively discussed the possible
dangers of anthropomorphization (e.g. Mitchell et al., 1997; Serpell, 2003).
Anthropomorphic narratives, for instance, can discourage scientific understanding
of the world (Mitchell et al., 1997) and resonate weakly with adults (Gebhard et al.,
2003). Personifying selected species could, some claim, suggest that other species
are less worthy of protection (Root-Bernstein et al., 2013).

Our research, combined with scholarly literature on anthropomorphic approaches,
suggests that future research that aims to elicit relational values might consider
anthropomorphic framing of data collection instruments – and include consideration
of how to address the shortcomings of this framing. One suggestion for how to use
anthropomorphic framings in a way that is not “too Disney-like” is to emphasize
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similarities between humans and non-humans but simultaneously stress the
distinctiveness of nature (Gebhard et al., 2003). For example, humans and nonhumans share the quality of being alive but have different needs to sustain life
(Gebhard et al., 2003); one way to prime this thinking in respondents could be to
use prompts such as, “You and I are both alive, but our needs are different. I
wonder how you think about that?”Another consideration is that negative
connotations associated with the concept of anthropomorphism and the associated
divide between human and non-human species might be exclusive to Western
Judeo-Christian cultures (Viveiros de Castro, 1998; Young et al., 2018). In many
Indigenous cultures, for instance, humans do not attribute human characteristics to
nonhuman species, but rather, nonhuman species “perceive themselves as
anthropomorphic beings” (Viveiros de Castro, 1998, p. 470). In many such cultures,
interactions between people, animals, plants, and land are rooted in kinship-based
relationships (Holtgren et al., 2014; Pascua et al., 2017), and being able to
communicate with non-humans does not require anthropomorphic framing. All
living beings are addressed in the same way because they all are part of the same
family (Kimmerer, 2015).

Benefits of “letters to trees”

Aside from the ways that it informs the use of anthropomorphic approaches, this
data-collection tool has a number of benefits as a way to understand the multiple
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values of nature. The project collects place-based data in qualitative (free-response)
form. As such, it might potentially appeal to a different group of participants than
typical verbal or deliberative methods of value elicitation – for example, people
who are more comfortable sharing thoughts in writing than verbally, or in more
indirect or epistolary forms, rather than as direct descriptions of values. The letterwriting aspect of the approach might, as suggested by the literature cited in the
introduction (Smyth & Helm, 2003; Smyth et al., 2008), encourage people to
articulate values they would not express orally or directly; that our participants
mentioned three relational values (love, gratitude, and friendship) that are
uncommon in the relational-values literature may be related to the particularities of
writing letters. Because it offers the flexibility to respond on one’s own schedule,
the tool also might facilitate contributions from people with limited time or
irregular schedules that complicate participation in group-based deliberative
valuation exercises – a crucial consideration for any participatory planning exercise
(Wondolleck & Yaffee, 2000). In addition, the open-ended prompts gave people the
agency to determine what to share and evoked responses that we did not originally
anticipate. Some people asked questions about natural areas at the Intervale and
some reflected on their relationship with the trees and associated values.
Unprompted, people shared why they appreciated the Intervale and how the signs
“sparked their curiosity about the trees.”
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Another benefit of this method is that it deviates from the anthropocentric view of
human-nature relationships for which ES research is often critiqued (Batavia &
Nelson, 2017; Kirchhoff, 2019). The method’s anthropomorphic framing is an
unconventional way to tap into the relational dimension of human-nature
interactions that ES research has only recently begun to address (Díaz et al., 2015b).
Nearly third of letters we received contained expressions of relational values such
as love, friendship, and gratitude. These submissions, which arose from very openended prompts (i.e., prompts that contained no language about value, importance, or
meaning) underscore how prevalent relational values may be, and thus suggest the
need to ensure that methods for understanding the multiple values of nature can
capture and categorize relational expressions. Relational values can be difficult to
articulate, and the language of our prompts (which invited people to talk to the tree,
rather than about the tree) might have facilitated their expression.

Methods like “letters to trees” also may benefit research partners, in our case the
Intervale Center. This project provided an interactive activity and engaged visitors
with the landscape in a novel way. In some cases, the project encouraged visitors to
learn about a place and its natural elements, in a way driven by their own curiosity.
This “free-choice learning” is a highly effective form of environmental education
(Falk, 2005). In other cases, the project seemed to offer visitors a chance to reflect
on their interactions with natural elements at the Intervale, which may have helped
to develop or strengthen their sense of connectedness to this multifunctional site
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(Teff-Seker & Orenstein, 2019). These aspects of the project may provide at least
three benefits to partners. First, the letters may provide partners with unique insight
into what visitors are thinking and wondering about the site; this can inform
educational and other programming. Second, increases in awareness of or sense of
connectedness to natural site can, in some contexts, be used to leverage site-related
stewardship (Masterson et al., 2017). Third, the approach provides land managers
with a relatively low-cost way to document some of the values the site provides to
visitors; this information can help the organization with fund-raising efforts.

Drawbacks of “letters to trees”

The “letters to trees” approach has several drawbacks. As a data collection method,
it relies on convenience sampling, which strongly limits researchers’ ability to
generalize from the results. The tool also provides limited-to-no information on
participants’ characteristics. One problem this presents is the inability to determine
respondent age unless they mentioned; this introduces the potential risk that minors
might participate. One way to address this limitation would be to design a way to
collect socio-economic data—for example by collecting letters using an online
survey form (though of course, this changes the experience for participants).
Another possibility would be to obtain institutional approval for human-subjects
research with minors. In addition, the method likely leads to non-response bias,
because certain people have no desire to participate in this type of study and others
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cannot participate. Those with no desire may disproportionally have a certain type
of relationship with the trees (e.g., detachment or dendrophobia); this method might
poorly capture that type of relationship. In terms of people who cannot participate,
one category of people potentially excluded from this study is non-English
speakers. Our signs were only in English despite the research team’s knowledge
that a small subset of visitors may be relatively recent immigrants to the United
States. To improve accessibility in the future, other projects might consider signs in
multiple languages, as locally appropriate. Other excluded groups could be people
with low literacy, limited access to internet or email, or hesitancy to share their
email address with researchers. Ways to offset these limitations include a
submission format that allows people to submit responses on-site (e.g. by writing
them on paper) and/or to remain anonymous (e.g. tree signs and business cards
could include Quick Response (QR) barcodes that link directly to an online form).
To reduce barriers related to literacy, QR codes could also link to a short video (or
videos in multiple languages) that describes the project, and possibly that offers the
option for recorded submissions in addition to written letters.

The project has multiple other small potential drawbacks. One is the focus on a
particular organism: the letters we received focused on trees at the Intervale Center
and seldom mentioned value associated with other natural elements of this
multifunctional site. For instance, the Intervale Center is a locally known
community farm, but only two letters mentioned provisioning ES, despite multiple
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trees’ locations within the agricultural portions of the site. Another drawback relates
to the project’s requirement for long-term time commitment to collect and analyze
data. Our data collection lasted a year and we received on average three letters per
month. To increase the number of letters received, other projects could choose areas
with higher traffic, or could consider a longer data-collection period (though one
consideration for an extended data-collection period is that this approach requires a
small commitment of time and resources, to maintain the signs/cards and to, if
desired, answer emails that contain questions). Researchers should also account for
the time investment needed to analyze qualitative data as this stage can be timeconsuming (Patton, 2015). Another drawback related to implementation is that
some visitors might dislike the project. As mentioned above, a few visitors told
Intervale staff that they did not approve of the signs. One person did not like that
the prompts were (as noted above) too “Disney-like.” One person was displeased
not with the signs’ content, but because they prefer sign-free natural areas (scholars
have reported some visitors’ aversion to signage in natural areas because they
detract from the immersive nature experience (Wolf et al., 2013)). A third person
did not approve overall but could not articulate why.

Another limitation – one central to the potential of this approach as a method for
understanding the multiple values of nature – is that not every respondent discussed
values in their letters (56% of letters addressed values). Our prompt was
deliberately broad, so people wrote about a diversity of topics. This was intentional;
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we wanted to see how often values would emerge organically. To collect a more
targeted dataset, other projects could modify prompts’ language to better specify the
type of response desired.

Table 3-2. Benefits and drawbacks of "letters to trees" as a technique for collecting data on the
multiple values of nature.

Aspects of the
“Letters to Trees”
Project
Use of an openended prompt
with
anthropomorphic
framing
Consideration for
researchers

Considerations
for research
partners/research
site

Benefits
• Open-ended prompt helps
capture plural values
• Anthropomorphic framing
of the prompt could help
elicit relational values
• Low-cost way to collect data
• Might appeal to a different
group of participants than
other value elicitation
methods
• Provides prospective
participants flexibility with
when and how to respond
• Interactive way to engage
visitors and learn about their
understanding of site
• Could increase awareness
and sense of connectedness
to a natural site
• Low-cost way to document
values a site provides to
visitors

3.5.3 Future research
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Drawbacks
• Not all letter-writers
discussed values
• Some visitors
disapproved of the
anthropomorphic
framing of trees
• Convenience sampling
and non-response bias
• Focus on a particular
organism
• Time-consuming
analysis
• Low participation rate
• Signs require
maintenance
• Some visitors might
dislike signage

Based on the findings from this exploratory study, we suggest several directions for
future research. One suggestion relates to gathering more in-depth data on values.
“Letters to trees” can be used to initiate a deeper reflection on one’s relationships
with the natural world and associated values. Researchers could then follow up with
letter-writers and inquire if they might participate in further valuation activities.
One example in the realm of writing could be nature journaling. Nature journaling
could enhance the connection to natural world and even potentially develop new
relationships and values (Tsevreni, 2021). To involve letter-writers who asked
ecological questions but perhaps did not mention values, researchers could schedule
an educational walk. During the walk, letter-writers could learn more about the
trees and reflect on their experience. They could share their experience directly with
a researcher, a form of a walk-focused interview to elicit values (Teff-Seker &
Orenstein, 2019), or send a post-walk letter.

Our findings suggest that “letters to trees” could be particularly relevant to the study
of relational values. Future work that seeks to characterize relational values could
use the “letters to trees” (or other organisms or systems) concept with a prompt
more specific to value assessment. Our findings suggest that the anthropomorphic
framing resonated with some people and aided the assessment of relational values.
We do not know, however, if different values might have emerged had we not used
an anthropomorphic prompt. Future studies could test whether and how value
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elicitation mechanisms that use anthropomorphic framings result in different
outcomes than those that do not.

3.6

Conclusion

In this exploratory project, we illustrate that inviting people to write “letters to
trees” has the potential to improve our understanding of the multiple values of
nature. Without prompting, the majority of letter-writers discussed values and
benefits from nature in their letters. The project illustrates the diversity of values
people hold towards nature and supports the importance of qualitative research to
elicit them. The anthropomorphic framing of the project allows people to consider
interactions with a non-human organism (in this case, a tree) in the same way they
would interact with other humans – by writing a letter to “the other”. This approach
might be particularly useful for the study of relational values because it moves away
from an anthropocentric framing of values and makes space for different views of
human-nature relationships – e.g., relationships wherein people see non-humans as
their friends (Rincón-Ruiz et al., 2019). We hope that lessons learned from using
this method can inform and expand discussions about how we understand and
characterize the multiple values of nature.

The project also offers a novel example of how value elicitation is not a static, oneway interaction, wherein “respondents” submit fully-formed values to whomever is
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recording or eliciting those values (Kenter et al., 2019). Numerous letter-writers
used the project to ask questions about natural elements at the Intervale Center. A
few reflected on their appreciation of trees and the site. It thus seems that a project
that collects understandings of the multiple values of nature can also,
simultaneously and in an intertwined way, serve as a mechanism of environmental
education: as a way to enhance awareness about nature, strengthen place
attachment, and possibly increase feelings of responsibility for and stewardship of
the site.
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[Intervale Center logo]
Hi!
I am a tree living my life here in the Intervale.
Did you know I have an email address?!
Please write me a letter! Share what’s on your mind – feelings, thoughts, questions,
ideas. I’m here to listen.
And you never know; I might even respond!
Write me at: intervaletreeX@gmail.com
If you email me, your thoughts – in addition to being shared with me, the tree – may
be used anonymously in a research and/or art project. Your email address will never
be shared. For more information on this project, see the info sheet below this sign.
[The University of Vermont logo]
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COMPARING VALUES AND UNDERSTANDINGS OF

STEWARDSHIP ACROSS USER GROUPS IN AN URBAN PARK

Tatiana Marquina, Avery Lentini, V. Ernesto Mendez, Rachelle K. Gould
4.1

Abstract

Urban greenspaces provide city dwellers with multiple ecosystem services. Cultural
ecosystem services, or ecosystems’ contributions to nonmaterial benefits, might
represent a particularly important ES category for urban residents. Preferences for
cultural ecosystem services, however, can vary across the types of interactions
people have with the greenspace but work that explores differences across user
groups is not common. To navigate these differences in preferences, land managers
need to know how people value and perceive these landscapes. Relative preferences
associated with some values might be particularly challenging to measure; in this
study, we tested the use of scoring and ranking techniques to understand such
preferences. We conducted an in-person survey with visitors of the Intervale – an
urban greenspace in Burlington, VT, United States, that combines agricultural and
forested lands. Our results suggest that CES and relational values do not differ
across user groups. We find that people, regardless of user group, highly rank
mental health, recreation, and beauty. Similarly, all Intervale visitors tend to
associate the place with the relational values of care, responsibility, and love. We
find that the use of the scoring technique might be suitable to assess the importance
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of complex constructs like relational values. Respondents identified multiple
contributions, predominantly nonmaterial, of the Intervale to their well-being. The
results confirm past findings that urban residents might more directly experience
and appreciate benefits from cultural ecosystem services, as compared to benefits
from other ecosystem services. Interactions people have with the place shape,
however, how they conceptualize its stewardship – for example, respondents who
primarily use the Intervale’s agricultural areas tend to mention agricultural aspects
of stewardship more often than the visitors of the forested areas. Land managers of
diverse landscapes such as the Intervale need to consider ways to reconcile these
differences to address differences in demand and preferences. Knowledge of ways
people use and value landscapes can help land managers develop more informed
management decisions that reconcile conflicting views and enhance points of
convergence.

4.2

Introduction

Urban greenspaces provide city-dwellers with multiple ecosystem services (ES), or
contributions to human well-being (Konijnendijk et al., 2013). Examples of these
ES include better air quality, reduced heat, improved physical and mental health,
and recreational experiences (Baró et al., 2014; Johnson et al., 2019; McDonald et
al., 2020; Takayama et al., 2014). Cultural ecosystem services (CES), or the
contributions of ecosystems to nonmaterial benefits (Chan et al., 2011), might
represent a particularly important ES category for urban residents (Daniel et al.,
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2012) and the demand for them among city dwellers is growing rapidly (Chen et al.,
2019). In urban contexts, where greenspaces are limited, even very small
greenspaces like home gardens (Calvet-Mir et al., 2012) and individual landscape
features like trees (Krajter Ostoić et al., 2020) can provide CES. Regular
interactions with ecosystems through experiencing CES can further increase the
importance of these services to people (Andersson et al., 2015). Characterization of
urban CES thus represents an important avenue for research.

One reason why studies on urban CES are important relates to equitable
management of urban greenspaces. CES are central to human well-being and their
exclusion from ES assessments can have negative equity consequences (Gould et
al., 2020a). If these services are not characterized, land managers cannot account
for them in their decisions and can thus fail to capture aspects of human-nature
relationships that matter to people. As one example, relational values associated
with CES were overlooked in early ES assessments (Himes et al., 2020). Relational
values are preferences, principles, and virtues associated with relationships between
humans and ecosystems (Chan et al., 2016). These values provide a more holistic
picture of why ES matter to people, but their introduction as a concept and inclusion
in environmental decisions is quite recent; many details of their conceptualization,
relevance in diverse contexts, and use in decision-making are actively under
development (Chan et al., 2018; Himes & Muraca, 2018; Muraca, 2016; Pascual et
al., 2017).
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In addition to their significance in equitable decision-making, knowledge of CES
and associated values might also help land managers improve stewardship decisions
of these sites in an equitable way. Different stakeholders might hold different values
towards a place; these differences could result in contrasting perspectives on what
constitutes stewardship and how a place should be managed (Cockburn et al., 2018;
Raymond et al., 2016). Preferences for particular CES, for instance, can impact
management practices (Hendee & Flint, 2014; Morse et al., 2014) and at times
conflict with conservation objectives (Plieninger et al., 2015). As an example,
heritage values associated with agricultural landscapes can limit reforestation of
lands previously cleared for farming (Morse et al., 2014). Stewardship takes on
multiple meanings, shaped by internalized understandings and values of the
stewards (Winthrop, 2014). A closer look at how different stakeholders
conceptualize stewardship can reveal conflicting values and dimensions of
stewardship not previously considered in management decisions.

Despite their importance, values associated with CES are often hard to articulate
and elicit (Gould & Schultz, 2021). To facilitate evaluation of these values,
researchers have developed multiple tools and methods. Economic valuation
techniques are often inappropriate to measure CES (Chan et al., 2012); sociocultural valuation methods – or the importance people assign to ES -- are often
more suitable to study this category (Scholte et al., 2015). One common way to
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assess ES socio-cultural preferences is to ask participants to rate the importance of a
pre-selected list of CES. Such assessments are often done using a Likert scale but
that approach has a limitation: respondents tend to rate all CES somewhat highly
(e.g., Morse et al., 2020), which reveals little information about relative preferences
(Montgomery, 2002). Land management often requires balancing tradeoffs between
different ES (Hicks et al., 2013), so assessments that provide data on relative ES
preferences could be particularly useful for such decisions.

In this study, we draw on data collected from visitors of the Intervale, an urban farm
and park in Burlington, VT, USA. We have three main objectives. First, this study
adds to the growing research on urban CES. Specifically, we explore preferences
for CES and relational values and compare these preferences across user groups.
Second, we contribute to ongoing attempts to determine effective methods to
characterize relational values, which is a relatively new area of study. Third, we
document well-being contributions that visitors associate with the Intervale and
explore how the visitors conceptualize stewardship of this landscape.

4.3

Methods

4.3.1 Study Area

The Intervale is a diverse landscape that combines agricultural and forested areas
(Figure 4-1). The site has a long history and has undergone multiple
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transformations. Around 3000 BC, the land was inhabited by Indigenous people;
today, it continues to have burial grounds and holds spiritual importance to the local
Abenaki community. Starting around the early 1700s, the land was used for dairy
farming and crop harvests. In the mid-1900s, agricultural activities were abandoned,
and the site became an informal dumping site. In 1986, a local business owner
acquired the land to open a garden supply store and restore the site. With the help of
community members, the businessman led the efforts to clean up the site and to rezone the land to prevent further residential and industrial expansion. The Intervale
Center was established in 1988 with the mission to strengthen community food
systems (Intervale Center, n.d.). The Intervale Center is a nonprofit organization
that owns about 350 acres of land and manages it in collaboration with local
government and environmental organizations. The organization also offers multiple
programs to support its vision to enhance the viability of farming, ensure
community engagement, and promote land stewardship (Marcotte, 2014). Examples
include incubator programs for small farms, weekly music festivals in summer, and
a native tree nursery.
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Figure 4-1. Examples of land use variability at the Intervale Center. Photos by Tatiana Marqiuna.

The Intervale provides a perfect case to understand how multiple land uses and
associated values co-exist in one site. Located within city limits on the north-eastern
border of Burlington, less than two miles away from the city center, this almost
peri-urban site combines productive and protected lands. The Intervale is located on
the floodplain of the Winooski River; its eastern side is silver maple floodplain
forest – a rare, protected ecosystem. Home to multiple species, this riparian forest
provides multiple ecosystem services that include flood protection, recreation on the
trails along the river, and occasional harvesting of native ostrich fern (Matteuccia
struthiopteris) and non-native garlic mustard (Alliaria petiolate).

The Intervale is home to several farms (one managed by the Intervale and the rest
privately owned) that sell produce to local businesses, at farmer’s markets, and to
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individuals via community supported agriculture. The site offers hiking trails,
picnic areas, and ski trails in winter. Throughout the year, the Intervale hosts
multiple community and volunteering events, including gleaning programs where
volunteers collect leftover crops and distribute them to low-income households. The
site also contains multiple community gardens where residents can seasonally rent a
plot of land for personal use. One of the community gardens is managed by the
Association of Africans Living in Vermont (AALV), a nonprofit that offers
gardening plots to refugees and immigrants to provide them with access to land,
training on how to farm in Vermont’s climate, and the ability to grow culturally
relevant foods (AALV, 2017).

4.3.2 Data collection

The first author and four undergraduate researchers conducted the fieldwork
between June and August 2019, working in pairs. One person conducted the survey
while the other served as recorder and handed out materials to participants. We used
intercept survey -- a useful data gathering method to assess topics relevant to a
particular population in a specific location (in this case, preferences around the
Intervale lands among people who visit the Intervale) (Flint et al., 2016). The
method is often used in parks and recreation research to understand trends among
the study area’s visitors (Fay et al., 2010). Originally, we planned to sample people
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either in primarily agricultural or primarily forested landscapes. However, after
pilot field visits during different times of the day and week, we noticed that forested
areas had very low visitation rates. Some of the possible reasons for low visitation
rates in the forested areas could be the presence of mosquitos and perceived safety
issues (e.g., concerns for personal safety in areas with dense vegetation (D. Wang et
al., 2015)). We thus decided to sample people in the most frequently visited areas of
the Intervale. Given the low visitation rates at the site, we approached every person
we encountered. Before proceeding with the survey, we handed out prospective
participants a copy of the information sheet and obtained verbal consent. This study
received Institutional Review Board approval #STUDY00000372 from the
University of Vermont.

Figure 4-2. Approximate location of the Intervale Center and the sampling sites. Images: Google
Earth, 2021 and the Intervale Center, 2021.
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The in-person surveys lasted between five to 30 minutes; we had a hard copy of the
survey and audio-recorded each interaction to ensure accuracy with open-ended
responses. The survey included four sections (and used a variety of measurement
types, as noted in parentheses): reasons for visiting the Intervale (mix of closed- and
open-ended items), values (hands-on activities), stewardship and well-being (openended items), and socio-demographics (closed-ended items) (Table S4-1).

We also designed two activities to assess nonmaterial benefits and values (see
Figure 4-2). The activities included use of physical objects to gamify the process
and facilitate respondents’ engagement (Gould et al., 2014; Puleston, 2011). The
first activity measured preferences for CES associated with the Intervale lands. We
discussed with the Intervale staff what CES might be particularly relevant in the
context of the Intervale, and identified seven CES: beauty, education, heritage,
mental well-being, recreation, social connections, and spirituality. We then created
seven magnets, each labeled with one CES. We gave participants a magnet board
and the magnets and asked them to rank the CES in the order of the CES most to
least associated with the Intervale lands. The board also had a “not really” section
where participants could place the CES they did not associate with the Intervale
lands. The second activity measured relational values associated with the Intervale.
We selected relational values that might be related to stewardship (Landon et al.,
2018; West et al., 2018). We gave participants 100 wooden tokens and asked them
to distribute those tokens among six bins - five labeled with relational values (care,
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identity, kinship, love, responsibility) and one for “none of these” values. The task
was to distribute the tokens based on how much each value was associated with the
lands at the Intervale. Often, participants did not count the tokens but rather,
distributed them by eye or gave the researchers a number per bin.

Figure 4-3. Survey materials used for values measurement activities.

4.3.3 Data analysis
We classified the respondents into three user groups, based on their main reason for
visiting the Intervale on the day of the survey and in general. Two researchers
independently classified the respondents into user groups and then compared their
results. They identified 33 (30% of the sample) as discrepancies and discussed them
until consensus was reached. The discrepancies usually arouse because one
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researcher was not involved in the data collection and was less familiar with the
Intervale; the researcher attributed some activities conducted in the agricultural
areas to forested areas. As one example, a participant reported visiting the Intervale
to pick up CSA share and flowers. Flowers are collected in the agricultural area, as
part of a CSA share. The researcher, however, classified the respondent into
“mixed” user group, assuming the respondent collected wildflowers in the forest.

We analyzed quantitative data in IBM SPSS Statistics v. 27 software. We calculated
the frequency each CES was ranked across the eight positions (1-7 and “not really”)
across the sample and across each user group. We noticed that the CES ranked last
and the CES ranked as “not really” were often the same CES across users (i.e.,
many people placed heritage either as #7 or “not really); therefore, we combined #7
and “not really” into one category, “least associated”. Our initial ranking data did
not meet assumptions for the chi-square test of independence; some of the cells had
an expected count lower than 5 and such instances provide poor chi-square
estimations (Agresti, 2019). Therefore, to use chi-square test to explore possible
associations between user groups and ranking for CES as most and as least
associated with the Intervale, we reclassified the ranking data.

First, we reclassified the CES ranked as #1 into four categories: beauty, mental
well-being, recreation, and all others. We based the selection of categories on CES
ranked as #1 in each user group. Respondents in the forest group most frequently
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ranked recreation as first, mixed user groups selected mental well-being, and the
agriculture group most often gave this rank to beauty.

Second, for the “least associated” variable, we classified responses into two
categories: heritage (selected by the plurality of the respondents in all user groups)
and all other; from this portion of the analysis, we excluded cases (n=27) that
selected multiple CES as “least associated”.

For the relational-values scoring data, we conducted the Kruskal-Wallis test to
compare the differences in mean scores across user groups for each relational value.

We transcribed open-ended responses to the well-being and stewardship questions
verbatim and analyzed them in NVivo, a qualitative data analysis software. We
used directed content analysis – a coding approach that combines coding for both
predetermined and emerging themes (Hsieh & Shannon, 2005) – to analyze the
data. We first coded for references to the well-being contributions associated with
the Intervale lands. We drew on ecosystem services frameworks (MEA, 2003) to
classify the parent theme of contributions to well-being into four a priori codes:
supporting, provisioning, regulating, and cultural ecosystem services. Given the
focus of this study on nonmaterial contributions, we divided the CES parent code
into 16 sub-codes, based on a compilation of existing CES typologies (Gould &
Lincoln, 2017). We then analyzed the responses to the stewardship question. We
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had two a priori codes: agricultural and conservation understandings of stewardship,
and we also coded for emerging themes.

The coding process was as follows. The second author read through the data and
then discussed the preliminary findings and refined the codebook with the first
author. The second author proceeded with coding the data; the first author reviewed
the coding results to increase inter-coder reliability (Patton, 2015). The second
author disagreed with the first author’s coding in 12 instances (5% of all coding
references for this question) and discussed them until consensus was reached.

We identified five themes after coding the stewardship question. We conducted chisquare tests to test for associations between user groups and mention of each theme.
Tests on infrastructure theme contained cells with expected frequencies less than
five; therefore, the results of those tests were discarded (Agresti, 2019). Following
statistically significant results for two themes, we conducted post hoc chi-square
tests to test for associations between these themes and each possible paired
comparison between user groups (three, in this case – agriculture vs forest, forest vs
mixed, mixed vs agriculture). To correct for multiple comparisons, we used
Bonferroni Adjustment and divided the α=0.05 by 3, the number of paired
comparisons, for the adjusted significance level of α=0.02

4.4

Results
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4.4.1 Overview of the sample

We completed 111 surveys; two respondents did not complete the entire survey, and
we used pairwise deletion. The majority of the respondents resided in Burlington
(67%) or the adjacent cities of Winooski (8%) or South Burlington (12%); 12% of
participants resided elsewhere (e.g., another Vermont county or other states).
Though we did not ask about race, the strong majority (e.g., over 90%) of our
respondents
appeared to identify as white, which resembles race composition of Vermont as
predominantly white (94% of Vermont population identifies as white (U.S. Census
Bureau, 2018).Table 1 includes the socio-economic characteristics of the
respondents. We identified three main user groups at the Intervale, based on their
reasons for visiting the site. The first group primarily came to the Intervale for
agricultural purposes (29%)—primarily a visit to a garden plot or a pick-up of their
CSA share. The second group primarily came to the Intervale to engage with the
forested areas (41%); these respondents visited the site to exercise, walk their dog,
fish, or swim in the Winooski River. The third group (30%) used both agricultural
and forested areas– for example, pick up a CSA share and walk the dog. The three
user groups had roughly the same socio-economic characteristics (Table 4-1).
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Table 4-1. Socio-economic characteristics of the respondents.

Education level
High school or
below
College
Graduate degree
Gender
Woman
Man
Nonbinary
Age group
18 - 40
41 - 60
61 and up

Total

Agriculture

Forest

Mixed

10%

12%

9%

12%

51%
39%

54%
34%

42%
49%

61%
27%

56%
41%
2%

59%
40%
0%

62%
36%
2%

49%
49%
2%

57%
25%
17%

57%
32%
11%

67%
21%
12%

47%
29%
24%

4.4.2 CES ranking

Mental well-being, recreation, and beauty CES received the highest rankings among
the respondents (Table 4-2; see Figure S4-1 for CES rankings across user groups).
The “agriculture” group most often ranked beauty (25%) as the main CES they
associated with the Intervale lands, whereas the “forest” group selected recreation
(36%), and the “mixed” group selected mental well-being (32%). The chi-square
test showed no statistically significant relationship between CES ranked as “most
associated” and user group (X2 = 10.62, p = .10).

In all user groups, heritage received the lowest ranking among the seven CES -25% of the “agriculture”, 24.4% of the “forest”, and 35.3% of the “mixed” user
group (Figure S4-1). There was no association between user group and ranking
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heritage, as opposed to other CES, as least associated (X 2 = 1.29, p = 0.53).
Respondents often asked us to define or explain the “heritage” CES. A few people
noted that they knew the Intervale lands were important to the heritage of other
people (e.g., the Abenaki, a Native American tribe that resides in the state) but not
to them personally.

A quarter of the respondents marked multiple CES as “not really associated” with
the Intervale lands. In addition to heritage, other CES often ranked as “not really
associated” were education (17% of the respondents) and social connections (10%
of the respondents). Among the user groups, forest user group ranked education
(22% of this group) and social connections (13%) as “not really” most often.

Participants largely had a positive reaction towards the ranking activity. Many
commented that the activity was entertaining, and they enjoyed having physical
objects to help articulate CES priorities. Some noted that the activity should have
included “food” as it was a major benefit they associated with the Intervale. One
respondent was surprised the survey did not include any farm-specific questions;
she commented that one of the main reasons she visited the Intervale was “to see
the juxtaposition between managed and unmanaged lands.” One person declined to
do the ranking activity.
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Table 4-2. Distribution of each CES across the rankings.

Rank/
CES

Recre
ation

Educa
tion

Herit
age

Bea
uty

Rank 1

25%

5%

5%

Rank 2

24%

6%

1%

Rank 3

18%

13%

3%

Rank 4
Rank 5
Rank 6
Rank 7
Not
Really

11%
9%
5%
3%

12%
16%
19%
11%

5%
16%
25%
24%

21
%
27
%
25
%
15
%
8%
3%
1%

5%

17%

22%

0%
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Social
connect
ions

Me
ntal
wellbeing

Spiritu
ality

8%

28%

8%

13%

21%

8%

15%

18%

6%

14%
17%
13%
10%

19%
8%
2%
1%

25%
20%
8%
15%

10%

3%

9%

Figure 4-4. The proportion of respondents across the sample and in each user group who ranked each
CES as first.

4.4.3 Relational values scoring

The weighting scores differed across the types of relational values but were
relatively similar across the user groups (Table 4-3). Responsibility and care
received the highest score across the sample and the user groups, whereas identity
and kinship had the lowest scores. We conducted the Kruskal-Wallis test to test for
differences in relational values scores across user groups and found no significant
differences (α = 0.05) (Table S4-2).
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Eighteen respondents placed tokens into “none of these” bin -- either as a way to
express importance of values not represented in the activity (16 respondents) or to
denote they did not associate any of these values with the Intervale lands (2
respondents). Examples of other values that respondents introduced (and assigned
tokens to) include connection to the land, sustainability, family, equality in access
to the Intervale lands, and values associated with supporting local agriculture. The
two people who placed all 100 tokens into the “none of this” bin did so for different
reasons: one explained that this was his second visit to the Intervale and he had yet
to develop values towards the site; the other reflected that she wanted to recognize
the Intervale for its “raw wilderness” and to appreciate it beyond “being a place to
recreate.” One participant declined to do the scoring activity.
Table 4-3. Mean and standard deviation for scoring of relational values across the entire sample, and
across user groups. The relational values items are ordered from highest to lowest total mean score.

Relational
value
Responsibility
Care
Love
Identity
Kinship
None of these

Total
Mean ±
SD
25.4 ±
16.4
23.4 ±
11.9
18.4 ±
14.1
13.4 ±
11.0
12.5 ±
11.0
7.2 ±
20.0

Agriculture
Mean ± SD

Forest
Mean ±
SD

27.9 ±21.7

22.6 ± 11.8

23.2 ± 13.1

24.3 ± 11.4

16.3 ± 12.2

18.3 ± 12.5

13.3 ± 10.7

14.6 ± 12.5

14.6 ± 13.1

10.4 ± 10.2

4.9 ± 15.5

10.4 ± 23.3
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Mixed
Mean ±
SD
26.8 ±
15.5
22.5 ±
11.7
20.9 ±
17.4
12.0 ±
9.1
13.2 ±
9.4
5.0 ±
18.3

4.4.4 Contributions of the Intervale to well-being

In response to open-ended question on whether and how the Intervale lands
contributed to their well-being, all but three respondents said that the Intervale
impacted their well-being. They mentioned multiple benefits, 214 mentions of
benefits across 108 respondents. The most frequently listed contributions were
physical health (41% of the 108 respondents), provision of food (40%), and mental
health (40%). Mental health was one of our CES codes; of the other 15 CES codes,
we found references to nine: beauty (12%), social relations (10%), connections to
nature (8%), existence (6%), place value (5%), recreation (4%), spirituality (4%),
education (2%), and cultural heritage (1%) (Figure 4-6). A very small portion of
respondents (2%) identified contributions from regulating ES – flood protection and
improved air quality. A plurality of the respondents (48%) listed a combination of
material and nonmaterial benefits, followed by those who only mentioned material
aspects of well-being (28%), and those who only mentioned nonmaterial (24%)
(Figure 4-6).

Two new themes emerged during open coding. One, mentioned by 9% of the
respondents, related to the accessibility of the Intervale. Respondents commented
on the importance of having a greenspace like the Intervale close to their residences
– e.g., they appreciated the chance “to be so close to the city and be able to just
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walk on a nature trail” and that it offered an “escape to a country-type setting, [yet]
you’re really not that far from the urban-type setting”. A portion of the respondents,
8%, discussed the importance the Intervale played in their dogs’ well-being. This
theme often intertwined with the accessibility theme - the Intervale was an
accessible, convenient place to access nature in proximity to the city and to walk the
dogs.

Figure 4-5. Reported contributions of the Intervale to well-being, based on an open-ended question
and classified by user group and material vs nonmaterial quality.

4.4.5 Understandings of stewardship

We identified five types of understandings of landscape stewardship; participants
often mentioned multiple types (Table 4-4). The prevalence of a given theme
varied across user groups. The plurality of the respondents (48%) discussed
stewardship from the agricultural perspective – the importance of producing local
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food systems and sustainable farming practices; more than half (59%) of
respondents in the agriculture user group discussed this theme. The second theme
(37%) addressed the conservation aspects of stewardship, such as removing
invasive species and protecting habitat. The third theme (35%) revolved around
community -- involve community members in stewardship activities, educate them
about existing initiatives, and keeping the Intervale accessible. The fourth theme
(23%) focused on maintaining nonmaterial benefits – stewarding Intervale lands in
a way that protects and enhances services like beauty, connections to land, heritage,
and spiritual connections. The fifth theme (15%) focused on maintaining the
infrastructure – for instance, keeping the trails clean, picking up trash, adding a
sidewalk.

There was no statistically significant association between user groups and
“conservation” or “maintaining CES” themes (Table S4-3). There was a moderate
association between the “agriculture” theme and user groups (X 2 = 14.37, p =0.001;
agriculture users were more likely to name this theme), and between the
“community” theme and user groups (X2 = 8.85, p = .01; agriculture users were also
more likely to name this theme). Post-hoc tests identified statistically significant
differences in the proportion of respondents who mentioned the agricultural
stewardship theme between agriculture and forest user groups (X 2 =
13.32, p <0.001), and between forest and mixed user groups (X2 = 6.93, p=0.01)
(Table S4-4). The proportion of respondents who mentioned community
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stewardship theme was statistically different between agriculture and forest user
groups (X2 = 6.89, p =0.01), and between agriculture and mixed user groups (X2 =
6.06, p =0.01)

Table 4-4. Different understandings of stewardship and the percentage of respondents who
mentioned each theme. *Indicate categories that were significantly more likely to be mentioned by a
particular user group.

Theme

Agriculture

Conservation

Community

Maintain CES

% of respondents who mentioned each
theme
Agricultu
Total
Forest
Mixed
re

Illustrative quote
"to make sure that the future
generations can continue to use
the land in some sort of
agricultural capacity, like that’s
really important. And then to be
able to provide any one in the
community that actually wants
this [land] to be agriculture with
food."
"Protect it from development and
involve some sort of land
management ecological care,
especially, you know as
environment shifts. Like deal
with erosion, or invasive species,
or things like that. Sort of
preserve the health of the area."
"having adequate community
outreach and [ensuring that the
place is] accessible to everyone,
no matter what."
"I mean preserving a really
beautiful spot in Burlington, and
means having a more of a
connection with land, and
realizing where our food comes
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48%

69%

24%

64%

37%

44%

38%

55%

35%

59%

27%

30%

23%

9%

18%

21%

Infrastructure

from, especially in the
summertime."
"I think for me the biggest thing,
I usually walk on the trails, and
sometimes the trees fall, and I
know this is really hard to take
care of, but cleaning the trails by
the water is most important to
me."

4.5

15%

28%

31%

9%

Discussion

In the context of a globally growing urban population, identifying how urban
residents use and value urban greenspaces is a crucial task for researchers and land
managers alike. In our study of a multi-use urban park in the northeastern United
States, we find that people ascribe most importance to beauty, recreation, and
mental well-being CES. Regardless of their type of interaction with the place,
respondents prioritize values of care and responsibility to the lands. Respondents
primarily identify cultural and provisioning ES as contributing to their well-being.
They hold a diversity of understandings of stewardship, some of which are related
to their type of interactions with the place. The results from this study suggest
several takeaways for research and management related to CES and relational
values. We discuss our findings and explore their wider implications below.

4.5.1 Implications for future ES assessments
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Our results suggest that recreation, beauty, and mental well-being can be some of
the most important CES to certain groups—at least in our urban, largely white
North American study population. Respondents across the three user groups
consistently ranked these CES highly. Only a very small percentage of respondents
ranked recreation and mental well-being CES as “not really”; none assigned this
ranking to beauty. These CES continue to be some of the most studied CES (Haase
et al., 2014; Kosanic & Petzold, 2020), perhaps because they are quite relevant to
many people, in addition to being some of the easier-to-measure services.
Recreation, in particular, can encapsulate other benefits and values, but people often
find it cognitively easier to label these values as recreation (Biedenweg et al.,
2019). Further, these three services might be particularly relevant to populations
with our sample’s characteristics – primarily white and influenced by EuroAmerican culture. Studies in locations with socio-economic characteristics similar
to those in our sample found similar CES preferences (e.g., Bertram & Rehdanz,
2015; Sanyé-Mengual et al., 2018). Future studies should examine how CES
preferences might differ across participants with different socio-demographic
characteristics.

Participants often ranked heritage as least or not important, which contrasts with
research conducted in some other places (e.g., Gould et al., 2014; He et al., 2018;
Lau et al., 2019) and thus warrants further exploration. The confusion associated
with the term “heritage” might in part explain low rankings associated with it;
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although, we did not observe any differences in ranking among those who asked to
explain the term and those who did not. Work in China (He et al., 2018), Hawai’i
(Gould et al., 2014), and Papua New Guinea (Lau et al., 2019) has found that
ecosystems supported their cultural heritage and traditions; contributions to heritage
often intertwined with provisioning ES – for example, sharing fish with others was
part of a local custom “necessary to be happy” (Lau et al., 2019, p. 225). These
ranking studies, however, took place in rural settings. It is possible that urban
greenspaces play lower importance in providing this CES for some groups
(Riechers et al., 2016) but can be central for others (Gladkikh et al., 2019; P. Hurley
et al., 2015). A closer examination of the role urban ecosystems play in supporting
cultural heritage across groups with varying socio-demographic characteristics is
needed to ensure that this value is not overlooked in the decision-making because
those making the decisions do not perceive it as relevant.

Yet, some respondents noted that even though heritage was not important to them
personally, they knew the lands were important to the heritage of others – for
example, to the local Abenaki tribe. These results relate to the ongoing conversation
in ES scholarship on recognizing different ways people assign and express value
(Chan et al., 2012; Kenter et al., 2016). Our questions targeted individual values –
how the respondents prioritized values for themselves. Prompts phrased differently,
for example about the priorities for the community, might have resulted in different
outcomes. Our results support an argument that ES valuations are often more
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complex than an aggregation of individual values (Irvine et al., 2016). People make
choices about the environment based on individual preferences but also, based on
the importance those choices might have for others and society as a whole (Kenter
et al., 2015). Future ES assessments should account for the diverse ways value is
assigned and expressed to avoid simplifying and overlooking some of the
dimensions.

Our findings, further, suggest that considerations for others extend beyond humans
but might not extend to all species equally. A portion of the respondents (8%)
valued the Intervale for the well-being contributions to their dogs; a much smaller
portion (2%) valued it for habitat provision to other species. This finding could
indicate that for some groups, concerns for their pets are more prevalent than
concerns for animals in general (Hall et al., 2016). Pets could be viewed as part of
one’s family (S. P. Cohen, 2002) but this relationship might not necessarily apply to
other species. The difference in views on pets and other species could potentially
explain the low scores assigned to the relational value of kinship – our respondents
might not view the Intervale’s wildlife as part of their kin or family. Studies with
other groups and cultures found that kinship with nonhuman species represent a
core dimension of human-nature interactions (Gould et al., 2014; Zent, 2013).
When asking about values towards nonhuman species, some studies do not
distinguish between domesticated and wildlife animals (Klain et al., 2017;
Manfredo et al., 2020) yet our results indicate possible differences in how some
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groups view and value these two categories of animals. Future studies should
examine these possible differences in more detail.

Unlike participants in other contexts (He et al., 2018), participants in this study
often found it challenging to prioritize CES. One respondent even refused to partake
in the ranking activity, commenting that it was incongruent with her relationship
with the natural world. This refusal is similar to “protest zeros” in contingent
valuation research – when asked about their willingness-to-pay for a given ES,
some participants respond with “zero” to denote rejection of the premise of the
exercise (Cho et al., 2008; Fonta et al., 2010; Lo & Jim, 2015; Meyerhoff et al.,
2014). The use of the ranking activity was intentional -- we wanted to minimize the
ceiling effect and obtain information about relative (rather than absolute) CES
preferences. The difficulty experienced by the participants reasserts that the
tradeoffs between CES might often be challenging to measure, but also, that a
tradeoff approach may be, as the participant who refused to rank noted,
inappropriate to represent how people conceptualize their relationships with the
natural world (Winthrop, 2014). Yet, environmental decision-making often includes
trade-offs between different ES and associated values (Obiang Ndong et al., 2020;
Raudsepp-Hearne et al., 2010). Sometimes, CES prioritization might be necessary
to avoid exclusion of these services from consideration altogether (Satz et al.,
2013). The activities used in our study could be one way to make such assessments
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and, potentially, minimize protest responses that could arise with other valuation
methods.

Availability of physical objects to represent CES might have helped participants
reflect on the rankings. Selection of CES that were not associated with the Intervale
seemed easier than prioritization of CES that mattered. Our ranking activity only
included CES but future work could incorporate other ES categories. As ecosystem
services often bundle (Ament et al., 2017), future ranking exercises could consider
ES bundles, as opposed to individual ES. Such modification, where participants can
prioritize multiple interconnected ES, might help minimize challenges associated
with prioritization. Such modification would, of course, simultaneously lose
information about relative preferences for individual ES. In general, it seems that
trade-offs in ES valuations are inevitable – whether it is a trade-off between the
types of ecosystem services, or a trade-off between valuation methods and the kind
of information they can provide.

4.5.2 Relational values associated with ES benefits

In this study, we tested a scoring technique to measure the importance of relational
values. Studies that have used this technique to assess ES preferences have found it
useful to identify what respondents might be willing to give up (K. Schmidt et al.,
2015) and to identify ES priorities (Hicks et al., 2013). The scoring activity was less
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challenging for the respondents than the ranking – perhaps because the respondents
had a wider range of possible scores and could give similar scores to multiple
values. The technique does not provide an exact measure of importance, as many
respondents in our study distributed tokens by eye instead of counting them. Yet it
provides an approximation of the relative importance of the values. The playful
format of this valuation activity might have helped people articulate the importance
of values that are poorly suited for other valuation methods – for example,
monetary methods. The use of a limited number of tokens, in this case 100 tokens
across all values, can help limit the ceiling effect where respondents might assign a
maximum score to all values. Future studies might consider using this technique to
assess the relative importance of relational values.

No differences emerged between the user groups and the scores they assigned to
relational values. Respondents assigned the biggest scores to care and
responsibility, suggesting that these values might be central to how people view
their relationships with the natural world, at least in the context of an urban park
(Jax et al., 2018). Availability of the “none of these” bin permitted the emergence of
new themes. Respondents mentioned additional values like connections to the lands
and sustainability -- values that were not surprising. The field of relational values is
still developing and it does not have a fixed typology (Saito et al., 2021). The
availability of open-ended response options might be particularly relevant to the
study of relational values as pre-determined lists are unlikely to capture all aspects
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of human-nature relationships. Many relational values are likely to be contextspecific (Díaz et al., 2015a); leaving space for open-ended responses may be
important to accurately understanding the importance of that place to people. We
suggest that future assessments should consider using data collection methods that
leave space for emerging themes.

Our results further suggest the importance of love as an aspect of human-nature
interactions – in the scoring activity, love received the third highest average score
(after care and responsibility, and above identity and kinship). Yet, despite a few
exceptions (e.g., Gould et al., 2019; Riechers et al., 2016), this value is largely
missing from current work on environmental valuation. Relational values are
challenging to assess (Gould & Schultz, 2021), particularly such complex and broad
concepts as love (Pasca et al., 2020). Yet, love is a core aspect of many humannature interactions (e.g., Botelho et al., 2016; Yoshida et al., 2018) and certainly a
core aspect of human existence (Thorkildsen et al., 2013); this centrality suggests
that future assessments of relational values should consider it.

4.5.3 Contributions of the Intervale to well-being
Our results document the diversity of well-being contributions from urban
multifunctional landscapes. The Intervale supports a variety of uses and activities,
ranging from hiking to gardening to for-profit food production. Participants
predominantly mentioned nonmaterial contributions to well-being as well as two
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material contributions – provision of food and physical health. These findings are
consistent with previous literature that urban greenspaces might be particularly
important to urban residents as sources of CES (Andersson et al., 2015; Dickinson
& Hobbs, 2017).

Although the contributions of urban non-agricultural lands to CES are welldocumented (Baumeister et al., 2020; Cheng et al., 2021), contributions of urban
agricultural lands remain less understood. Our results from the ranking data
demonstrate that visitors to the agricultural areas prioritized aesthetics and social
connections, items that were not prioritized in earlier assessments of urban
agriculture (e.g., Sanyé-Mengual et al., 2018). Results from the open-ended
question about the well-being contributions further demonstrate that agricultural
areas of the Intervale support a diversity of CES, in addition to provisioning ES.
Coupled with the ranking data, the results from the open-ended question underline
the potential of urban agricultural spaces to support a broad suite of ecosystem
services (Sanyé-Mengual et al., 2020).

Whereas many respondents identified benefits from cultural and provisioning ES,
very few mentioned the contributions of the Intervale to regulating ES, and none
mentioned supporting ES. On one hand, this result is consistent with arguments that
CES might be the most directly noticeable ES category to people (Andersson et al.,
2015; Dickinson & Hobbs, 2017). Our study design could also have impacted these
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results. The CES ranking activity preceded the well-being question and could have
foregrounded CES to the respondents. Other studies that included different
categories of ES in the ranking assessments found that respondent rank supporting
and regulating ES equally or even more important than CES (Bertram & Rehdanz,
2015; Hicks et al., 2013); the lack of mention of these services may simply be an
artifact of our study design. An alternative explanation, however, is that the lack of
mentions indicates a lack of awareness or appreciation for the regulating and
supporting services the Intervale lands provide. These findings, coupled with the
result that only a third of the respondents mentioned conservation understanding of
stewardship, could be concerning. Lack of awareness or appreciation for these
services might potentially lead to lower support for management policies that seek
to enhance these services. Work that examines preferences across all ES categories
is needed to understand how urban residents evaluate regulating and supporting ES.

4.5.4 The influence of interactions on understandings of stewardship
Stewardship can take many forms beyond ecological management (Mathevet et al.,
2018). It is also an ethical concept that encompasses collaboration among actors,
shared responsibility, and a plurality of values and perspectives (Bieling et al.,
2020; Cockburn et al., 2019). Our findings support the idea that stewardship is a
multidimensional, subjective concept, shaped by one’s values and understandings
(Nassauer, 2011; Winthrop, 2014). We identified five different but overlapping
understandings of landscape stewardship. The appropriate forms of stewardship of
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natural resources included sustainable agriculture, community involvement,
conservation, preservation of values, and infrastructure maintenance. Some
understandings of stewardship differed across user groups – for example,
agriculture user groups were more likely to discuss agricultural aspects of
stewardship than visitors of the forest areas. The agricultural user group was also
more likely than other user groups to mention the importance of keeping the
community involved —possibly because this user group highly valued the Intervale
for its contributions to social connections associated with the Intervale. Conflicts
between different stewardship objectives can serve as a barrier to collaboration
(Cockburn et al., 2019). Sustainable management of diverse landscapes such as the
Intervale thus represents a recognition of these diverse understandings,
identification of possible contention points, and pursuit of synergies and
reconciliation.

Values can play different roles in landscape management. They can impede
management actions (Bieling et al., 2020) but they can also foment engagement in
stewardship (Chapman et al., 2019; Krasny et al., 2014). Our results suggest that
Intervale visitors hold a diversity of values towards this place; knowledge of these
values can potentially be used to leverage engagement in stewardship. Study
participants gave high scores to relational values of care, responsibility, and love,
regardless of the user group. These values are directly related to stewardship (Jax et
al., 2018; West et al., 2018); land managers could potentially appeal to these values
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to strengthen and expand their volunteer base for the stewardship programs. Values
that people listed also featured in their understandings of stewardship. As one
example, the respondents mentioned they valued the Intervale for its food provision,
and over the third of the respondents also discussed stewardship as maintaining
farming practices. Knowledge of the diverse views on how a landscape should be
stewarded can help land managers identify ways to reconcile conflicting views and
enhance points of convergence. Recognizing different understandings of
stewardship, land managers could design outreach programs that discuss the
Intervale as an interconnected system with different needs.

4.5.5 Limitations and future research

This study has several limitations. It relies on street intercept sampling which
provides a reasonable representation of people who visit the Intervale but limits our
ability to generalize the results on other populations (e.g., residents of Burlington
who do not visit the Intervale). Related, we only sampled in summer; we might
have obtained a different sample during other seasons and, subsequently, different
results (Zoderer et al., 2016). Our survey was only available in English which
excluded prospective participants who only spoke other languages. Our scoring and
ranking activities used mostly pre-selected items, and these do not represent the
breadth of values people associated with the Intervale, as illustrated by our
qualitative data. This limitation is common for closed-ended questions – they offer
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a quick way to collect and analyze data but limit the response options to a predetermined list. One way to offset this limitation is to include an open-ended
response option or an additional question, the way we did in this study. However,
this modification also entails an increase in time and resources needed to process
and analyze the data.

Items using in the ranking activity could have been misrepresented. The operational
definition of “heritage” CES, used in the ranking activity, was not always clear to
participants. The respondents could have understood and ranked these values
differently, based on their understanding of the terms. We used the term
“recreation” CES for simplicity but recognize that this term could have obscured
other benefits and values involved in recreation (Biedenweg et al., 2019). Future
studies could explore the nuances behind this CES.

People rarely counted the tokens, so the mean scoring results are not precise. That
said, the general levels of agreement with each value are likely accurate to reflect
general relative importance of the relational values. We classified people into user
groups based on their reported activities, but this classification scheme is not exact;
future studies could develop a more targeted question to classify people into user
groups. Sometimes people rushed through the survey to continue with their
activities, or the data collection site was not comfortable (e.g., sunny spot with no
shade); these external factors could have affected responses (W. T. de Groot & van
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den Born, 2003). The type of vegetation at the locations where we sampled might
have also influenced responses. When reflecting on their answers, people often
looked around at the landscape. A particular type of land use they saw at that
moment – for example, a farm -- could have foregrounded some values or
stewardship understandings. Given the limitation of low visitation rates, we often
sampled people in the busiest places like the CSA pick-up spot; this sampling
technique might have misrepresented the agricultural perspective in our study.
Other studies in diverse landscapes like the Intervale should aim to interview people
in different areas to ensure to capture different values and perspectives.

In addition to the suggestions discussed above, our results present several other
directions for future work. Future research could explore ranking and scoring
preferences across groups with different socio-economic characteristics, as well as
other types of user groups – for example, gardeners and farmers. Studies could
compare rankings across different dimensions of valuation – for example,
individual versus other-regarding values. Studies should also examine how
preferences for CES and relational values might differ across geographical contexts,
as results reported in our study might not translate to other locations (Eastwood et
al., 2016).
4.6

Conclusion
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Urban greenspaces provide multiple ecosystem services and support a diversity of
interactions and values. Although we did not find statistically significant differences
in how user groups prioritized CES and relational values, our results suggest
heterogeneity in how people use and value a landscape. Future ES assessments
should incorporate perspectives from multiple stakeholders to ensure they capture
all possible values associated with it. Recognition of these diverse preferences and
values, moreover, is essential for equitable and sustainable management of urban
greenspaces (L. K. Fischer et al., 2018).

Interactions with a place shape how people conceptualize its stewardship.
Respondents who visit and use agricultural areas of the Intervale tend to consider
agricultural aspects of stewardship, whereas visitors of the forest areas might not.
Similarly, visitors of the forest areas might be more aware than the agricultural user
group of the ES benefits provided by the forest areas and ways to steward them.
Management of multifunctional landscapes such as the Intervale requires a holistic
approach, as management practices in one area will likely affect the ES supply
across the whole landscape (Torralba et al., 2018). In multifunctional landscapes,
land managers face the challenging task of finding a balance between productive
and protected lands, while simultaneously tending to values that people associate
with each of those land uses. In addition to balancing diverse and sometimes
conflicting preferences, land managers often have limited resources and might need
to consider trade-offs and synergies among multiple ES and their management.
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Knowledge of ways people use and value the landscapes can help land managers
identify priority areas for management and improvement. Ranking technique can
help land managers identify ES priorities and understand possible trade-offs.
Scoring technique tested in this study to measure relational values might be
particularly useful to quantifying the relative importance of these values.
Understanding values associated with a landscape might further facilitate outreach
programs – for example, by appealing to those values when seeking volunteers
support. The main insights from this study provide the first step in this direction.
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Supplementary Information

Table S- 4-1. List of sections and questions in the survey.
Section
Reasons for visiting the
Intervale

Questions
1. About how often you do you visit the Intervale?
2. What is your main reason for visiting the Intervale today?
3. What is your main reason for visiting the Intervale in general?
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Activities to measure
values

1. Ranking activity:
I will hand you these 7 cards, each with a value on it. And here is
our ranking board. I’ll simply ask that you rank these values: from
those that you feel like the lands here at the Intervale most
provide, to those that you feel the land here least provide. ALSO,
you might feel like the land doesn’t really provide that value. If so,
you can put the value in the “not really” side.
2. Scoring activity:

Open-ended questions

Socio-demographic
section

In this little game, we’ll ask you to “vote” for this new set of 5
values. I’ll give you 100 tokens and these bins represent these 5
values, plus a bin for “none of these” values. You can use your
tokens to “vote” for how much, from your perspective, you feel
each value is associated with the lands here at the Intervale.
1. Could you describe what would it mean to you to take care of
this land?
2. Does the Intervale impact your health and well-being at all? [If
needed:] If so, how?
3. Could you describe how do you think about the type of
landscape, or landscapes, here at the Intervale? That is, how
would you describe the type or types of ecosystems here?
1. City and state of residence
2. Length of residence
3. Gender
4. Year of birth
5. Highest level of education completed
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Figure S 4-1. CES ranking across user groups.
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Table S- 4-2. The results of the Kruskal-Wallis test, testing for the relationship between the
relational values’ scores and the user groups.
Relational value
Care
Responsibility
Love
Identity
Kinship
None of these

H test statistic
0.81
0.93
0.73
0.59
2.89
2.20

df
2
2
2
2
2
2

p-value
0.67
0.63
0.70
0.74
0.24
0.33

Table S- 4-3. Number of respondents who mentioned or didn't mention which each theme each
stewardship theme across user groups, with the corresponding results of the chi-square test and
Cramer’s V as a measure of the effect size. Infrastructure theme did not meet the expected cell count
assumption for the chi-square test. Significant findings are in bold.

Theme
Agricultural
perspective
Conservation
and
preservation
Community
Maintain
nonmaterial
values
Infrastructure

Mentioned
Did not
mention
Mentioned
Did not
mention
Mentioned
Did not
mention
Mentioned
Did not
mention
Mentioned
Did not
mention

Agriculture
n=32
22

User group
Forest
n=45
11

10

34

12

14

17

18

18

28

15

19

12

10

13

33

23

9

14

3

23

31

30

3

8

7

29

37

26

Mixed
n=33
21

Crame
r's V

χ2

df

14.37

4

0.06

4

0.97

0.02

8.85

4

0.01

0.29

5.16

4

0.08

0.22

p-value

0.001

0.37

Table S- 4-4. Association between user group and stewardship theme. Results of the post hoc tests
following significant chi-square. Corrected p-value is 0.02. Significant findings are in bold.

Comparisons
Agriculture vs
Forest user
groups
Agriculture vs
Mixed user
groups
Forest vs Mixed
user groups

Agricultural perspective theme
χ2
p-value

Community theme
χ2
P value

13.32

<0.001

6.89

0.01

1.16

0.28

6.05

0.01

6.93

0.01

0.001

0.98
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CONCLUSION

Evidence from these four studies suggests that nonmaterial values are a central
component of human-nature interactions. People hold a diversity of values towards
ecosystems, shaped by their type of engagement with the ecosystems. Data
collection methods and conceptual frameworks selected for analysis impacted
which values could be captured. Semi-structured interviews with foragers revealed
a breadth of values, often framed in relational terms. A pre-selected list of values
used in the Intervale survey, by contrast, limited the assessment to those items. The
addition of the relational values framework permitted to characterize aspects of
human-nature interactions that would be poorly captured by the ES framework
alone – for example, love or connectedness to nature. It also provided space to
recognize the bundled and intertwined (with each other and with material values)
nature of ES benefits and the reciprocal exchange of benefits between humans and
ecosystems through practices of care and stewardship. These studies add to the
literature on environmental valuation and establish the need for more work on
relational values and ways to measure nonmaterial values.

Chapter One highlighted that material and nonmaterial ES benefits often intertwine.
In some instances, attempts to separate these benefits could be methodologically
challenging and even inappropriate to characterize how people view their
relationships with nature. The chapter also directs attention to an under-studied area
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in ES research – values associated with a particular activity (i.e., foraging), rather
than a given ecosystem or landscape. Future researchers should continue to explore
values associated with nature-based activities. Work that examines activities at the
intersection of provisioning and cultural ES -- for example, gardening, hunting, or
fishing – can contribute to the growing recognition of the intertwined nature of
material and nonmaterial benefits.

Chapters One, Three, and Four documented multiple contributions of urban
ecosystems to human well-being. These contributions were often tied to CES and
relational values which reiterates the importance of nonmaterial aspects of humannature interactions to well-being. Examples included a wide suite of CES, beyond
well-researched contributions to mental health, recreation, and aesthetic
experiences. Participants listed benefits associated with cultural heritage,
spirituality, identity, and perspective, among others. Knowledge of these diverse
contributions can help land managers understand how to manage urban greenspaces
to enhance their impact on various aspects of well-being.

Findings suggest that people often frame the importance of nature in relational
terms but also, tend to focus on protecting what is important to them. Data from
Chapter Two indicate that relational values could be a strong reason why people
might support conservation. Chapter Four suggests that people tend to frame
stewardship of a landscape based on how they benefit from this landscape. These
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findings present an opportunity to improve future environmental communication.
Stewardship programs could use the language of relational values to communicate
the importance of conservation actions and involve people in stewardship.
Consistent with other work on environmental communication, Chapter Two points
to the importance of aligning the message with the characteristics of the audience.
Practitioners could thus consider framing the importance of stewardship around the
ES benefits and values important to people. As one example, outreach programs
that target those who value the landscape for its recreational properties could
present stewardship as a way to enhance recreational qualities of the landscape.

Future ES assessments should strive for pluralistic valuation approaches -valuation exercises that create space for multiple dimensions of values and value
types. Pluralistic valuation is a necessary step towards sustainable and equitable
management of ecosystems. This work provides insight for one of its dimensions -socio-cultural valuation of ecosystem serviced. The four chapters used different and
complementary socio-cultural valuation methods to documents nonmaterial
dimensions of ecosystem services. Chapter One used semi-structured interviews to
explore values that might be associated with urban foraging – an understudied
activity in ES scholarship. Chapter Two tested a novel data collection tool and
found that this tool – writing letters to trees, coupled with anthropomorphic framing
of data collection prompts, might be particularly useful for eliciting relational
values. Chapters Three and Four reiterate the importance of including open-ended
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questions in valuation exercises, as pre-determined lists can fail to measure some
dimensions of human-nature relationships. Chapter Four also highlights that
physical objects might facilitate the prioritization of values. Future socio-cultural
assessments should ensure their data collection methods can recognize and capture
multiple ways people assign values. Only by embracing the diversity of ways
people express values and conceptualize human-nature interactions, future ES
research and policy can design representative and holistic solutions.

Pursuit of pluralistic valuation should be accompanied by partnerships with relevant
organizations and agencies. Such partnerships can help improve data collection
instruments and facilitate inclusion of the findings into decision-making. As one
example, when limited resources hinder the use of exploratory, qualitative research
in ES assessments, organizations can help researchers develop a list of pertinent ES
to use in quantitative assessments. Research findings can further help organizations
understand how their stakeholders use and value ecosystems that these
organizations manage, and if and how these values might be used to leverage
stewardship. People often frame their interactions with nature through relational
values so perhaps an appeal to these values might be an effective communication
strategy.
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